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1 EXECUTIVE SUMMARY 

2 Introduction 

3 This Quality Assurance/Quality Control Compendium (QA/QC Compendium) has been 
4 prepared by the Intergovernmental Data Quality Task Force (IDQTF) to supplement the Uniform 

Federal Policy for Quality Assurance Project Plans (the UFP-QAPP) currently under review. The 
6 UFP-QAPP and the QA/QC Compendium serve as companion documents to the IDQTF’s Uniform 
7 Federal Policy for Implementing Environmental Quality Systems (UFP). The UFP, the UFP-QAPP 
8 and the QA/QC Compendium were developed as consensus initiatives by the U.S. Environmental 
9 Protection Agency (EPA), the Department of Defense (DoD), and the Department of Energy (DOE). 

The purpose of the UFP-QAPP is to serve as a single national consensus document for 
11 consistent and systematic implementation of project specific guidelines per ANSI/ASQC E4 
12 (Specifications and Guidelines for Quality Systems for Environmental Data Collection and 
13 Environmental Technology Programs, Part B). The purpose of this QA/QC Compendium is to 
14 establish minimum specifications for data quality activities for all phases and data uses in the 

CERCLA process. It is intended to be included as an appendix to the UFP-QAPP. 

22 

16 Background 

17 
18 

There are inconsistencies in QA/QC 
activities implemented as part of the CERCLA 

Applicability Beyond Hazardous Waste | 

19 process across EPA, DoD, and DOE. An The QA/QC Compendium was developed to address 

21 
IDQTF workgroup collected information on the 
written policies of  EPA Regions and DoD 

quality assurance for hazardous waste cleanups but 
the document may be used as a model for other 

|facilities regarding QA/QC activities for programs. 

23 CERCLA projects. The findings from that 
24 survey showed that less than 1 percent of the 

possible QA/QC activities were required in written policy by more than 75 percent of the 
26 participants. The lack of a consistent approach leads to costly negotiations between the Federal 
27 agencies and regulatory agencies to establish operable unit, site and/or facility-specific specifications 
28 on a case-by-case basis. Such negotiated quality guidelines may be inconsistent with quality 
29 specifications negotiated for similar CERCLA projects at other operable units, sites, or facilities 

within the same or different states, EPA regions, or Federal facility field offices. 

31 The IDQTF workgroup spent almost 2 years collecting and reviewing information and 
32 developing a consensus on data quality specifications for each CERCLA phase (e.g., RI, FS), data 
33 use (e.g., human health risk assessment), project stage (e.g., planning), and data type (screening 
34 versus definitive data). The workgroup assessed the current state of required QA/QC activities and 

developed a value-added set of minimum QA/QC activities appropriate for all CERCLA phases. 
36 This QA/QC Compendium presents the consensus workgroup product, including a table that 
37 illustrates the consensus minimum QA/QC activities for each project stage, data use, and data type 
38 of the individual CERCLA phases (a QA matrix). 
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39 Highlights of the QA/QC Compendium 

40 The QA/QC activities identified in this document cannot be easily summarized in an 
41 executive summary. However, the following outline of the principles that form the basis of the 
42 guidelines may help the user place the more detailed specifications in context: 

43 • Workgroup development of the QA matrix revealed that the differences between minimum 
44 QA/QC activities that support screening data versus definitive data are more significant than 
45 any differences between CERCLA phases or data uses. 
46 • The specifications in the QA matrix do not substitute for the Systematic Planning Process 
47 (SPP) prescribed by E4, the Interim Final UFP, and the UFP-QAPP.  The implementation 
48 of a team-based SPP is one of the QA/QC activities in the project planning stage. 
49 • QA/QC activities specified in the QA matrix represent a consensus minimum list of 
50 activities. QA/QC activities may be added, depending on project objectives and on site-
51 specific conditions. 
52 • The workgroup performed an analysis of value-added QC samples that provide information 
53 on data quality indicators (e.g., precision, accuracy, sensitivity). As a result of this analysis, 
54 a reduction was made in the minimum QC samples specified for CERCLA projects based 
55 on each sample’s respective added value to the understanding of the quality of data. 
56 • The data review project stage includes three types of data review processes: sampling and 
57 analysis verification; sampling and analysis validation; and data usability assessment. These 
58 three processes encompass sampling data quality (e.g., results from sample collection 
59 activities) as well as analytical data quality. In addition, the definitions and examples of 
60 activities for these three steps go beyond what is currently considered to be data review. 
61 • Certain issues related to data review are addressed in a revised Chapter 5 of the UFP-QAPP. 
62 These include data review inputs, example data review activities, opportunities for 
63 streamlining, and documentation of data review activities in the project-specific QAPP. 

64 Organization of This Document 

65 This document is organized into three sections and two appendices:


66 • Section 1: Introduction, including scope and background, as well as overview of key

67 decisions.

68 • Section 2: Foundations of the QA matrix, summarizing IDQTF policy decisions regarding

69 key definitions and the minimum activities of the QA matrix itself.

70 • Section 3: Introduction to the QA matrix, including appropriate matrix use in the

71 development of project-specific QAPPs.

72 • Appendices: Appendix A provides an evaluation of QC samples and their contribution to

73 understanding specific data quality indicators. Appendix B provides a comprehensive list

74 of acronyms and definitions.

75

76 The QA/QC Compendium has been created as a stand-alone document to help the reviewer

77 understand its development and the decisions it embodies. The specific QA/QC activities, and a

78 brief introduction to them, will eventually be included in a third appendix to the final UFP-QAPP.
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79 Quality Assurance/Quality Control Compendium: 
Minimum QA/QC Activities80 

81 1.0 INTRODUCTION 

82 This document is a product of the Intergovernmental Data Quality Task Force (IDQTF),

83 which comprises three Federal agencies: the Environmental Protection Agency (EPA), Department

84 of Energy (DOE), and Department of Defense (DoD). The mission of the IDQTF is to develop a

85 quality assurance system for environmental data collection.


86 The goals of the IDQTF include the following:

87

88 • Develop a written agreement that constitutes an adequate quality assurance (QA)/quality

89 control (QC) program.

90 • Develop a guidance/framework that outlines the roles and responsibilities of the EPA

91 (Headquarters and Regions) and other Federal agencies with regard to QA/QC oversight.

92 • Develop guidance for implementation of Federal agency-wide specifications and

93 procedures regarding data quality.


94 The IDQTF is in the process of developing several work products to promote the goals of

95 the task force. This compendium is one of several IDQTF products that are specifically designed to

96 provide Federal consensus policies for the implementation of the national quality standard developed

97 by ANSI/ASQC and known as E4 – Specifications and Guidelines for Quality Systems for

98 Environmental Data Collection and Environmental Technology Programs (American National

99 Standards Institute and American Society for Quality Control, 1994).


Current Products of the IDQTF 

Uniform Federal Policy for Implementing Environmental Quality Systems (Interim Final, November 2000, also 
called UFP) – A high-level policy based on E4, Part A, “Management Systems.” 

Uniform Federal Policy for Quality Assurance Project Plans (Review Draft, Version 2, June 2001, also called 
UFP-QAPP) – Designed to implement Part B of E4, “Collection and Evaluation of Environmental Data.” 

QA/QC Compendium (Review Draft, May 2002) – Designed to supplement the UFP-QAPP with minimum QA/QC | 
activities for investigations and cleanups under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) and similar programs. 

Discussion Draft - Do Not Cite or Quote 1 June 3, 2002 



100 1.1 Purpose 

101 The purpose of this Quality Assurance/Quality Control Compendium: Minimum QA/QC 
102 Activities (QA/QC Compendium) is to outline the minimum QA/QC activities that should be 
103 included in a Quality Assurance Project Plan (QAPP) for sites undergoing investigation and cleanup 
104 under CERCLA. These activities are listed in a QA matrix located in Section 3 of this document. 
105 The QA matrix is designed to address the problem of inconsistency of QA/QC activities for 
106 CERCLA projects.  The goal is to ensure 
107 appropriate data quality at CERCLA sites by Applicability Beyond Hazardous Waste|
108 instituting a set of uniform QA/QC activities 
109 common to all CERCLA data collection and The QA/QC Compendium was developed to address 
110 use activities. quality assurance for hazardous waste cleanups but 

the document may be used as a model for other 
|111 The current practice has been programs. 

112 characterized by activities that vary among 
113 EPA Regions, facility types, and sites. It is 
114 costly in terms of time and expense to negotiate and implement different specifications for 
115 individual projects, and cumbersome for a manager who has no guidelines to follow. Use of the 
116 minimum activities found in this QA/QC Compendium will save time and money, as well as reduce 
117 redundant activities and/or activities that add little value to the understanding of the quality of the 
118 data. It is anticipated that the members of the IDQTF (DoD, DOE, and EPA) will adopt the 
119 specifications advocated in this document. 

120 This document addresses several goals for the management of environmental data collection

121 and use, including:


122 • Improve the quality of environmental data collection, analysis, and use by ensuring that

123 an appropriate minimum level of QA/QC takes place for every CERCLA phase, data

124 type, and use.

125 • Reduce costs by:

126 – Minimizing project-specific conflicts on QA/QC activities, or

127 – Eliminating those QA/QC samples that are redundant or provide limited value to

128 understanding the true quality of data.

129 • Establish a common understanding of required QA/QC activities across all Federal

130 agencies. This includes all branches of DoD, all EPA Regions, and all DOE facilities.


131 This QA/QC Compendium will form the basis for an appendix to the UFP-QAPP guidance.

132 This document contains:


133 • Background on the major decisions made by the IDQTF in developing minimum QA/QC

134 activities.

135 • Definitions of QA/QC activities.

136 • A list of specific QA/QC activities, organized in a simple matrix format (called a QA

137 matrix), that can be applied to CERCLA data collection, analysis, and use.


138
 The users of this QA/QC Compendium should include those persons charged with the task 
139 of generating a QAPP. The QA matrix may be used by contractors, project managers, and others 
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140 dealing with Federal facilities engaged in the CERCLA process. It is designed as an outline of 
141 QA/QC activities that should be performed and documents that should be generated during and 
142 preceding CERCLA actions. These guidelines may be appropriate for non-CERCLA decisions that 
143 are similar in nature, such as the corrective action program of the Resource Conservation and 
144 Recovery Act (RCRA). The matrix is comprehensive in that it addresses the CERCLA process from 
145 the planning stage to the site closeout stage. The activities are labeled as minimum because it is the 
146 intent of the IDQTF that all activities specified in the QA matrix be included in the project-specific 
147 QAPP. Additionally, project-specific QA/QC activities may be added by the project team. 

148 1.2 Scope of the QA/QC Compendium 

149 The scope of the QA/QC activities in this document includes the sample collection, sample

150 analysis, and data use components of the CERCLA process at Federal facilities. These

151 specifications apply to the collection and use of data for:


152 • All phases of the CERCLA process (e.g., site investigation, remedial investigation).

153 • The purpose of making specific decisions using primary (original) data collected during

154 CERCLA phases.

155 • Both screening data, for intermediate decisions, and definitive data, for final decisions.

156 • All stages of project management, from planning, to data collection and analysis, to data

157 review.


158 Secondary data (i.e., data generated for another purpose than the project for which it is used) is not

159 addressed in this document. In addition, QA/QC activities specific to radiochemical data collection,

160 analysis, and use are not included in the matrix. Radiation QA/QC guidance can be found in the

161 Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) which provides a

162 nationally consistent consensus approach to conducting radiation surveys and investigations, and

163 the Draft Multi-Agency Radiological Laboratory Analytical Protocols (MARLAP) manual which

164 addresses the need for a nationally consistent approach to producing radioanalytical laboratory data

165 that meet a project’s or program’s data requirements.


166 
167 of different types of QC samples and their role 
168 in understanding three data quality indicators Activities in the QA matrix should occur as specified. 
169 
170 

(DQIs): precision, accuracy, and sensitivity. 
Therefore, the final QA matrix listed certain 

Activities not specified in the matrix, but necessary to 
the project, may be added. 

171 QC samples as minimum activities, but omitted 

Specific attention was paid to the value Use of Minimum Activities in QA Matrix 

172 others that may be commonly used because 
173 they were considered to be of limited value or duplicative of other QC samples.  Some of those 
174 omitted from the QA matrix may be reinstated by project teams making site-specific decisions. 

175 After careful analysis of each CERCLA phase-data use combination, it became apparent that 
176 the greatest commonality of minimum QA/QC activities was with regard to data type. The matrix 
177 therefore divides the QA/QC activities into two types of data – screening data and definitive data. 

178 • Screening data can support an intermediate or preliminary decision but should 
179 eventually be supported by definitive data before a project is complete. 
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180 • Definitive data should be suitable for final decision-making (of the appropriate level of 
181 precision and accuracy, as well as legally defensible). 

182 1.3 Background 

183 1.3.1 QA Matrix Workgroup 

184 In 1999, the IDQTF initiated a QA Matrix Workgroup to gather information on Federal

185 agencies’ understanding of current QA/QC activities under CERCLA. The QA Matrix Workgroup

186 was chaired by Robert Runyon, QA Manager from EPA Region 2, and included chemists, other QA

187 personnel, and remedial project managers (RPMs) from the three IDQTF agencies (EPA, DoD, and

188 DOE). The goal of this information collection effort was to determine the level of agreement in

189 written policy among EPA Regions, DoD components, and DOE and to use that as a point of

190 departure for recommending minimum QA/QC activities for all Federal agencies. 


191 During the course of workgroup discussions, a variety of specific issues were examined in

192 depth, including:


193 • The minimum QA/QC activities to support DQIs (precision, accuracy, and sensitivity)

194 for each project stage. 

195 • Clarity of definitions for QA/QC activities and data types.

196 • The nomenclature and organization of post-ROD and post-construction project stages.

197 • The role of CERCLA phases versus data uses as the common denominator of QA/QC

198 activities.

199 • Definitions of data review activities, and the differences between the current scope of

200 such activities and the desired future scope.


201 1.3.2 Findings from the QA Matrix Information Collection Process 

202 The information collection and analysis Findings on Current QA/QC Activities|
203 process showed that the most significant 
204 common ground among EPA Regions and • There is little current consensus on QA/QC activities 
205 between EPA and other Federal agencies was for most CERCLA phases and data uses.|
206 the lack of agreement on minimum activities • The broadest agreement for QA/QC activities is for| 
207 for QA/QC. definitive data used during a remedial investigation. 

• Discrepancies exist between EPA Regions and other 
208 For each project stage under a given Federal agencies on definitions of key terms relating 

209 data use, a list of potential QA/QC activities to environmental data QA/QC.


210 was provided from which those submitting the

211 information on QA/QC policies could pick (the

212 pick list). Although there are 10,530 possible combinations of QA/QC activity, data use, and project

213 stage, the consolidated QA matrix (i.e., combining all information received from the three agencies)

214 revealed that only 37 individual activity-data use-project stage combinations fit in the “most agree”

215 category (i.e., 75% or more of respondents agreed). All 37 combinations were part of the remedial

216 investigation (RI) phase using definitive data. The areas of agreement covered all four primary uses

217 of definitive data in the RI phase: nature of contamination, extent of contamination, human health,

218 and ecological risk assessment. 
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Understanding the Terms Used in the QA Matrix 

The QA matrix data collection instrument was organized around four key terms. Understanding these terms is 
important to understanding the information presented in this document. 

•	 Project stage – refers to the stage of the project preparation, execution, or assessment. Five basic project stages 
are used in the matrix: planning, field sampling, on-site field measurement, off-site/fixed lab measurement, and 
data review. (Note: Not all stages are used in every project.) 

•	 CERCLA phase – refers to the regulation-mandated project phases prior to, during, and following remediation 
of a site as defined in the National Contingency Plan (NCP). Phases include but are not limited to preliminary 
assessment (PA), site investigation (SI), remedial investigation (RI), feasibility study (FS), and removal. 

•	 Data use – refers to the purpose of the data collected and analyzed under a given CERCLA phase. Examples 
include nature of contamination, human health risk assessment, process control, and compliance determination. 

•	 Data type – (i.e., screening data and definitive data) refers to the general level of data quality, based on the 
ultimate use of the data. Screening data can be used for intermediate decisions, whereas final decisions require 
the use of definitive data. 

219 1.4 QA/QC Compendium - Key Decisions 

220 The information collection process was a point of departure for the workgroup to consider

221 the desired QA/QC activities in the future. This QA/QC Compendium, which is based on the QA

222 Matrix Workgroup’s information collection and analysis process, reflects the following key

223 decisions:


224 • The organization of the QA matrix is based on a combination of CERCLA phases and

225 functions.

226 • A team-based site-specific systematic planning process is specified in the project

227 planning stage.

228 • Minimum specifications for QA/QC activities are typically consistent within a specific

229 CERCLA phase, but vary depending upon whether the data to be used are definitive data

230 or screening data.

231 • QC samples are selected as minimum activities based on the information they provide

232 on specific data quality indicators.

233 • Data review encompasses both sampling and analytical activities, beginning with a

234 completeness check, through to a data usability assessment based on the decision to be

235 made.


236 1.4.1 Relationship of Minimum QA/QC Activities to the Systematic Planning Process and 
237 Site-Specific Project Quality Objectives 

238 In accordance with ANSI/ASCQ E4 and the UFP, all environmental data collection and use 
239 are to take place in accordance with a site-specific systematic planning process (SPP). Using this 
240 scientifically based, logical approach to planning for data collection and use at a site helps to ensure 
241 that the amounts and types of data collected are appropriate to the decisions to be made at the site, 
242 as well as to the special physical, environmental, and chemical characteristics of the site. The 
243 minimum specifications documented in the QA matrix do not take the place of this site-specific SPP. 
244 In fact, the development of a team-based SPP is one of the first QA/QC activities performed in the 
245 project planning stage. 
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246 Although minimum QA/QC activities are specified for all environmental data collection and

247 use, a wide range of site-specific guidelines for those activities should be determined that relate to

248 the ultimate use of the data. These guidelines include, but are not limited to:

249 • Types of decisions that will be supported by the data.

250 • Project quality objectives.

251 • Acceptance criteria for data quality indicators (also known as Measurement Quality

252 Objectives).

253 • Sampling plan, including location of environmental and QC samples.

254 • Types of contaminants that require laboratory analysis (on-site, field, or fixed lab).

255 QA/QC activities specified in the QA matrix represent a minimum list of activities. Other QA/QC

256 activities may be added, depending on the decisions to be made and on site-specific conditions.


257 1.4.2 Organization of the QA Matrix 

258 The workgroup’s final product is a matrix of minimum QA/QC activities, which are

259 organized as follows:

260 • By CERCLA phases (e.g., RI, FS), for investigation phases that occur prior to a Record

261 of Decision (ROD) and for removal actions 

262 • By data uses (e.g., confirmatory sampling), for post-ROD, construction, and post-

263 construction phases

264 • By data type (i.e., screening versus definitive data)

265 • By project stage (e.g., planning, field sampling)


266 Each QA/QC activity is listed on the vertical axis under the project stage to which it is

267 related (see Figure 1). Check marks across the matrix identify whether the activity applies to the

268 particular CERCLA phase or data use, and the specific data type. Dashes indicate that the specific

269 activity is not a minimum activity for that CERCLA phase or data use.


CERCLA Phase: Data Use 

Project Stage Data Type 

Site Investigation 

Screening Definitive 

Planning 

Field Sampling 

On-Site Field Measurements 

Off-Site/Fixed Lab Measurements 

Data Review 

270 Figure 1. Organization of the QA Matrix 
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271 1.4.3 Relationship of QC Samples to Data Quality Indicators 

272 Assurance of data quality is done, in part, through the use of quality control samples. There 
273 are several types of QC samples, and each type is related to a set of data quality indicators (DQIs), 
274 which are derived from the parameters of precision, accuracy, representativeness, comparability, 
275 completeness, and sensitivity (known as PARCCS parameters). The utility of a specific QC sample 
276 depends on its applicability to field and laboratory scenarios (e.g., analytical method, sample matrix) 
277 as well as on what kind of information is derived from the result of the QC sample. Which QC 
278 samples (e.g., matrix spike, laboratory control sample) should be specified for definitive and 
279 screening data was determined by linking the contribution of each QC sample to the performance 
280 of a specific DQI. 

Key Definitions: Data Quality Indicators (DQIs) and QC Samples 

•	 Data Quality Indicators – refers to the elements that are used to characterize the quality of data. These are 
reflected in quantitative statistics and qualitative descriptors that are used to interpret the degree of acceptability 
or utility of data to the user. The principal data quality indicators are precision, accuracy, representativeness, 
comparability, completeness, and sensitivity. 

•	 QC Samples – refers to the types of control samples (collected at the site or created in the laboratory) that are 
analyzed with field samples in order to evaluate the quality of the field results. Examples include matrix spikes, 
field duplicates, surrogate spikes, laboratory control samples, and equipment blanks. 

281 To determine the relationship of QC samples to data quality, the workgroup evaluated the 
282 function of each type of QC sample on the basis of the DQI it was designed to support. Certain 
283 types of QC samples were chosen to be minimum activities for the QA matrix based on their 
284 contribution to the understanding of one or more DQIs. The following criteria were used during this 
285 evaluation: 

286 • Provides an overall measurement of a DQI.

287 • Identifies specific sources of error (e.g., laboratory, field, transport).

288 • Provides added value to understanding the data produced from the analysis.


289 QC samples that either provided the most reliable information on overall data quality or 
290 identified specific sources of error were selected to be the minimum activities in the QA matrix. QC 
291 samples that are typically operational requirements (e.g., calibration and instrument performance 
292 checks) and are needed to run the analytical equipment are not generally included in the matrix 
293 because they do not need to be specified as a minimum QA/QC activity. QC samples that were 
294 identified by the workgroup as redundant or not informative were also removed from consideration 
295 (e.g., bottle blank, water source blank, matrix spike for organics). Table 1 in Section 2.3.1 
296 summarizes the manner in which each QC sample was examined against criteria and the category 
297 into which each was placed. 

298 1.4.4 Data Review Definitions 

299 Data review activities encompass a wide range of assessment activities for data verification, 
300 data validation, and data usability. Data review is defined by the QA Matrix Workgroup as: 
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301 The process of examining and/or evaluating data to varying levels of detail and 
302 specificity by a variety of personnel who have different responsibilities within the 
303 data management process. It includes, but is not limited to, data verification, data 
304 validation, and data usability assessment. 

305 The specifications for data review include two major elements:


306 • Assessment of the sample design and collection process, in addition to assessment of

307 laboratory analytical data.

308 • Expansion of the understanding of the three major elements of the data review process

309 – data verification, data validation, and data usability assessment. This expanded

310 understanding goes beyond assessing the completeness of data and compliance with

311 method, procedural, and contractual requirements; it includes assessment of

312 performance and review of project-specific criteria found in the QAPP, and

313 assessment of the usability of the data for the site-specific decision for which it was

314 collected.


315 The data review process is separated into three steps. Each of these three steps has specific

316 activities that should be completed by a data reviewer.


317 • Data Verification – Review for completeness. 
318 • Data Validation – Review for compliance with methods, procedures, and contracts, as 
319 well as for conformity with quality objectives of QAPP. 
320 • Data Usability Assessment – Assess results of previous data review steps to determine 
321 usability of data for making required decisions. 

322 1.5 Organization of the QA/QC Compendium 

323 The remainder of this report is organized in two sections. Section 2 describes in more detail 
324 the key policy decisions that are the foundation of the QA matrix and the issues that were addressed 
325 by the workgroup. Section 3 describes the QA matrix and the minimum QA/QC activities, as well 
326 as what they mean and how to use them. Appendix A contains tables and figures illustrating the 
327 contribution of QC samples to DQIs. Appendix B contains a comprehensive list of definitions. 
328 Some of these definitions are included in the text as well, in order to enhance reader understanding. 
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329 2.0 FOUNDATIONS OF THE QA MATRIX 

330 As described in Section 1, the main components of the QA matrix are type of data, CERCLA 
331 phase, data use, project stage, and QA/QC activity. Type of data is divided into definitive and 
332 screening, depending on the decision to be made using that data. Within those two types of data, 
333 the level of quality is organized by CERCLA phase and/or data use. The potential QA/QC activities 
334 are sorted by their place in the project process, from planning to the data usability assessment. 
335 Selection of QA/QC activities as minimum specifications is based on the value added to data quality. 

336 This section describes in detail each of those components. The discussion of specific QA/QC 
337 activities focuses on QC samples and data review. Many of the activities are self-explanatory, so 
338 they will not be described in detail. 

339 2.1 Data Type: Definitive versus Screening Data 

340 After careful analysis of each CERCLA phase-data use combination, it became apparent 
341 during the development of the matrix that the greatest commonality of minimum QA/QC activities 
342 was with regard to data type: 

343 • Screening data can support an intermediate or preliminary decision but should 
344 eventually be supported by definitive data before a project is complete. 
345 • Definitive data should be suitable for final decision-making (of the appropriate level of 
346 precision and accuracy, as well as legally defensible). 

347 Either data type can be effective for various decisions. The major differences in QA/QC activities 
348 for the consolidated QA matrix are largely between definitive data and screening data, rather than 
349 between CERCLA phases or data uses. 

350 Screening data should not be confused with data of poor quality or with field screening 
351 technologies. Field analyses may produce either screening or definitive data, depending on the 
352 nature of the technology. Although definitive data are held to a more rigorous quality standard, 
353 screening data should be of sufficient quality to support the intermediate decision in which they are 
354 used. For data to be categorized as definitive, they should be accompanied by a series of quality 
355 control measures. These QA/QC activities are 
356 outlined in the matrix. Screening data cannot be 
357 used to make final decisions (such as no further 
358 action or response complete) or for risk 
359 assessment, site closure, or listing (or delisting) 
360 on the National Priorities List (NPL); however, 
361 they can be used to make intermediate 
362 decisions, even those that are significant, such 
363 as decisions regarding placement of monitoring 
364 wells or estimates of extent of contamination. 

365 Although screening data are used only 
366 for preliminary or intermediate decisions, the 
367 quality of the data is still very important. To 

Examples of Appropriate Use of Screening Data 
for Intermediate Decisions 

•	 During project scoping to narrow down an analyte 
list. 

•	 During soil removal to identify when the removal is 
getting close to cleanup objectives. Screening data 
can indicate when definitive samples should be taken 
to confirm achievement of cleanup goals. 

• During process control functions when construction 
is underway and engineering adjustments are made 
to optimize treatment. 

•	 During the remedial investigation to determine well 
placement. 
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368 ensure that screening data meet project quality objectives (PQOs), positive controls should be used 
369 to verify that the analysis will detect contaminants in samples when they are present. The purpose 
370 of using positive controls is to eliminate false negatives. Examples of positive control samples 
371 include a laboratory-fortified blank at the reporting limit, a proficiency test (PT) sample, or a 
372 manufacturer-supplied positive control. In addition, confirmatory analyses using definitive data are 
373 a minimum activity for screening data to confirm results. 

374 Definitive data are held to a more Examples of Appropriate Use of Definitive Data
375 rigorous quality standard and are used to make for Final Decisions 
376 final decisions such as level or existence of

377 risk, response complete, or site closure. In • For listing of a site on the National Priorities List.

378 general, definitive data refers to analytical data • For a determination that no further action is 

required.379 of known quality, concentration, and level of • To identify whether any unacceptable risk is present
380 
381 uncertainty are consistent with the • To confirm achievement of cleanup goals. 
382 specifications for the decision to be made. In • For compliance sampling of air or water discharges. 
383 assessing the usability of definitive data for 
384 the decision to be made, it is important to 

uncertainty, and those levels of quality and (risk assessment). 

385 recognize that acceptable quality and certainty in the data points does not mean that the data 
386 set can be used. For the data set to be usable, the data points (including sample location and 
387 procedures) should meet criteria of representativeness, completeness, and comparability. 
388 These criteria are set during the planning stage, when the PQOs are established and sampling design 
389 rationale is developed. 

390 2.2 Role of Data Quality Indicators in Selecting QA/QC Samples 

391 The Uniform Federal Policy for Implementing Environmental Quality Systems (UFP) defines 
392 data quality indicators as: 

393 ...the quantitative statistics and qualitative descriptors that are used to interpret the 
394 degree of acceptability or utility of data to the user. The principal data quality 
395 indicators are precision, accuracy, representativeness, comparability, 
396 completeness, and sensitivity. 

397 Under Superfund, numerous QC samples are typically specified during investigation and 
398 cleanup, with limited knowledge of what the benefits to data quality are. It is the view of the QA 
399 Matrix Workgroup that these QC samples are collected and analyzed at significant cost, and the 
400 information they convey may be either repetitive, not used, or interpreted incorrectly. The 
401 workgroup analyzed all the possible types of QC samples currently required and related their 
402 contributions to data quality indicators. 

403 Tables A-1 through A-4 in Appendix A outline the contributions that the types of QC 
404 samples make to understanding each DQI. The accompanying charts assist in the evaluation of QC 
405 samples and explain which activities measure specific indicators at various points in the analytical 
406 process. The results of the evaluation of DQIs are reflected in the QA/QC activities identified in the 
407 matrix. Appendix B defines each QC sample (as well as other terms), including those not identified 
408 as minimum activities at CERCLA sites. 
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409 2.2.1 Introduction to Data Quality Indicators 

410 The workgroup considered the DQIs of precision, accuracy, and sensitivity when 
411 determining which QC samples should be minimum specifications. In addition, the workgroup 
412 examined the DQI of comparability and identified the qualitative measures that can be used to 
413 evaluate the achievement of this indicator. 

414 • Precision is the degree to which a set of observations or measurements of the same 
415 property, obtained under similar conditions, conform to themselves. Precision is usually 
416 expressed as standard deviation, variance, or range, in either absolute or relative terms 
417 (NELAC, 1999). Examples of QC samples for precision include field duplicates, 
418 laboratory duplicates, matrix spike duplicates, analytical replicates, and surrogates. 
419 • Accuracy is the degree of agreement between an observed value and an accepted 
420 reference value.  Accuracy includes a combination of random error (precision) and 
421 systematic error (bias) components, which are due to sampling and analytical operations 
422 (EPA, 1993). Examples of QC samples for accuracy include PT samples, matrix spikes, 
423 laboratory control samples (LCSs), and equipment blanks. The contamination subset of 
424 accuracy refers to measurements that indicate contamination of a sample. These consist 
425 of blanks, which indicate equipment contamination or method errors. 
426 • Representativeness is a measure of the degree to which data accurately and precisely 
427 represent a characteristic of a population, a parameter variation at a sampling point, a 
428 process condition, or an environmental condition (EPA, 1998). 
429 • Comparability is the degree to which different methods, data sets, and/or decisions 
430 agree or can be represented as similar.  Comparability describes the confidence 
431 (expressed qualitatively or quantitatively) that two data sets can contribute to a common 
432 analysis and interpolation (EDRG-5). 
433 • Sensitivity is the capability of a test method or instrument to discriminate between 
434 measurement responses representing different levels (e.g., concentrations) of a variable 
435 of interest (NELAC, 1999). Examples of QC samples for determining sensitivity include 
436 laboratory-fortified blanks, a method detection limit study, and initial calibration low 
437 standards at the quantitation limit. Ultimately, sensitivity is a derived measure that 
438 represents values that can be differentiated with some degree of statistical confidence. 

439 2.2.2 Minimum QC Samples and Data Quality Indicators 

440 The workgroup determined each QC sample’s value using the known information concerning

441 the QC sample’s contribution to measuring precision, accuracy, contamination subset (bias) of

442 accuracy, and sensitivity. Because quality control checks are currently required and impose

443 significant costs, the workgroup attempted to identify which of those checks are not cost-effective,

444 that is, which provide very little additional information on the quality of the data or only duplicate

445 the information. 


446 Each quality control check found in Appendix A was evaluated using the following criteria:


447 • Provides overall measurement of accuracy, precision, etc.

448 • Identifies critical sources of error

449 • Is an operational requirement

450 • Is considered not useful to other QC samples or is redundant
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451 QC samples that provided the best overall measure of data quality and identified critical 
452 sources of error were kept as minimum QA/QC activities. Other quality control check samples may 
453 be added on a project-specific basis but are not minimum specifications for every project. Those 
454 QC samples that were identified as an operational requirement were not listed as minimum activities 
455 in the matrix. It was assumed that those samples would be collected and analyzed as part of standard 
456 procedure. (The exception is the matrix spike for inorganics, which is listed in the QA matrix in 
457 order to stress that the sample is for inorganics and not organics.) Table 1 presents the results of the 
458 evaluation of QC samples using DQIs. (Definitions in Appendix B provide further explanation of 
459 each QC sample.) 

460 The issue of comparability is addressed through several types of QC samples. Split 
461 samples can contribute to the determination of comparability; however, it is the view of the QA 
462 Matrix Workgroup that a split sample (see definition in Appendix B) is useful only when 
463 accompanied by a batch-specific proficiency testing (PT) sample. Without the associated PT 
464 sample, the only information obtained from split samples is that the results of the samples are 
465 different; no acceptance criteria for that difference are available. Therefore, split samples are not 
466 a minimum QA/QC activity. They can be added on a project-specific basis and should be used only 
467 when accompanied by a PT sample for proper evaluation of results. 

468 2.2.3 Proficiency Testing Samples 

469 In its examination of QC samples that measure DQIs, the QA matrix workgroup felt that

470 batch-specific PT samples are an excellent measure of the overall accuracy of the data associated

471 with a batch. The comment column in Table 1 provides a description of the criteria by which the

472 specification for a batch-specific PT sample was evaluated. Table A-2 in Appendix A, describes the

473 manner in which a PT sample contributes to an understanding of accuracy. 

474

475 A PT sample is:

476

477 A sample, the composition of which is unknown to the laboratory or analyst, which is

478 provided to that analyst or laboratory to assess capability to produce results within

479 acceptable criteria.


480 2.2.3.1 Guidelines 

481 Batch-specific PT samples are a minimum activity for almost all definitive data uses in the 
482 CERCLA program (see Tables 4 and 5 for details). There are different kinds of batch-specific PT 
483 samples that can be used. The specification in the QA matrix is that the project team should decide 
484 whether a full volume PT sample (one that comes ready for preparation and analysis with the other 
485 samples) or an ampulated PT sample (one that comes in liquid form and must be diluted prior to 
486 preparation and analysis) should be used for a specific project. (See Appendix B for more complete 
487 definitions.) The full volume PT sample can be double blind (the laboratory does not know it is a 
488 PT sample and therefore does not know the contaminants and concentrations) or single blind (known 
489 to be a PT sample, but with unknown contaminants and concentrations). The ampulated PT sample 
490 can only be single blind. 
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491 Table 1. Evaluation of QC Samples by DQI 

492 

493 

494 
495 
496 

497 

498 
499 

500 
501 
502 

503 
504 

505 
506 

QC Sample 

Overall 
Measure of 

DQI 

Identifies 
Critical Sources 

of Error 
Operational 
Requirement Not Useful Comment 

PRECISION 

Co-located 
Field 
Duplicate 

 The definition of field duplicate was clarified by differentiating 
between subsample (in which one sample is collected, homogenized, 
and then split into two or more portions) and co-located samples (in 
which two different samples are collected from the same location). In 
the view of the workgroup, the co-located field duplicate contributes 
more information about the measurement precision of the sampling 
process, including the sampling equipment and heterogeneity of the 
site; therefore, it is a minimum activity in the matrix. 

Lab Duplicate   inorganics 
 organics 

The workgroup felt that laboratory duplicates are usually useful only 
for inorganic compounds. In order to have a comparable measure of 
precision for organic compounds, surrogate spikes should be evaluated 
if no target analytes are detected. 

Internal 
Standard 

 

Subsample 
Field 
Duplicate 

 See comment for co-located field duplicate. 

Matrix Spike 
Duplicate 

 Matrix spike duplicates are a commonly used QC sample; however, 
the results are largely a function of the spiking procedure (e.g., 
number of analytes spiked, length of time between spiking and 
extraction). It is the view of the workgroup that they are not an 
effective measurement of precision in environmental media. 

Analytical 
Replicate 

 
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Table 1. Evaluation of QC Samples by DQI (Continued) 

507 

508 
509 
510 
511 

512 

513 
514 

515 
516 
517 

QC Sample 

Overall 
Measure of 

DQI 

Identifies 
Critical Sources 

of Error 
Operational 
Requirement Not Useful Comment 

ACCURACY 

Batch-specific 
Proficiency 
Testing 
Sample 

  There are several different types of proficiency testing samples: site-
specific, ampulated, and full-volume. In the view of the workgroup, 
the site-specific PT sample provides the most complete measurement 
of accuracy. However, it is by far the most expensive and complicated 
to obtain, and acceptance criteria must be established. Therefore, site-
specific PT samples are not a minimum activity. The ampulated PT 
sample is the least expensive, is readily available, and has known 
acceptance criteria. It can only be single blind, therefore it provides a 
less complete measurement of accuracy. The full-volume PT sample is 
in between the two other types as far as both cost and measurement of 
accuracy is concerned. It is readily available and has known 
acceptance criteria and the possibility of being double blind. The 
specification for a batch-specific PT sample in the matrix is for either 
an ampulated or full volume PT sample. The specific type should be 
determined for the project at the scoping meeting (see Section 2.2.3 
for further explanation). 

Matrix Spike  inorganics  inorganics  organics The workgroup felt that a matrix spike is more appropriate for 
inorganic compounds than for organic compounds, while a surrogate 
spike can be used for organic compounds only. The surrogate spike 
can identify matrix effects as long as the surrogates properly mimic 
the analytes of concern. 

Surrogate 
Spike 

 organics  See comment for matrix spike. 

Laboratory 
Control 
Sample 

  
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Table 1. Evaluation of QC Samples by DQI (Continued) 

518 
519 
520 
521 
522 

523 

524 
525 

526 

527 

528 
529 

530 

531 

532 

533 
534 

QC Sample 

Overall 
Measure of 

DQI 

Identifies 
Critical Sources 

of Error 
Operational 
Requirement Not Useful Comment 

Calibrations 
and 
Instrument 
Performance 
Checks 

 

ACCURACY (CONTAMINATION SUBSET) 

Equipment 
Blank 

 non-
dedicated 
equipment 

 The equipment blank is performed only once a day, and therefore 
cannot track contamination in every cooler. In addition, it cannot 
quantify effects for soil. If nondedicated equipment is used, then the 
equipment blank is useful to test the decontamination technique of 
those doing the sampling. 

Field Blank  Field blank is a new term created by the workgroup (see definition in 
Appendix B). It refers to a trip blank that is prepared in the field and 
can be used for all methods, not just volatile compounds as with the 
VOA trip blank. A field blank in every cooler will identify if 
contamination has occurred, whether the equipment is dedicated or 
not. 

Method Blank   

Instrument 
Blank 

 

Bottle Blank  

Storage Blank  

Reagent Blank  

VOA Trip 
Blank 

 See comment for field blank. 
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Table 1. Evaluation of QC Samples by DQI (Continued) 

535 
536 

537 

538 
539 

540 
541 
542 

543 
544 
545 

QC Sample 

Overall 
Measure of 

DQI 

Identifies 
Critical Sources 

of Error 
Operational 
Requirement Not Useful Comment 

Temperature 
Blank 

 Temperature monitoring of samples is important; however, a 
temperature blank indicates the temperature of the samples only at the 
arrival time. There is no way to know if the samples were warmer at 
some time and then cooled down immediately before delivery. The 
workgroup felt that instead of a temperature blank, a temperature 
indicator is needed to notify the recipients when the samples have 
exceeded a maximum temperature. (See definition of shipping 
container temperature blank in Appendix B.) The exact nature of the 
device can be determined by the client. 

SENSITIVITY 

Laboratory-
fortified Blank 

 

Initial 
Calibration 
Low Standard 

 At the quantitation limit. 

Method 
Detection 
Limit Study 

 Method detection limit studies are useful for prequalification 
purposes; however, in the view of the workgroup, they are not useful 
for interpreting data on a sample-by-sample basis. Therefore, they are 
not a minimum activity in the matrix. 
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546 The IDQTF determined that it is not necessary for PT samples to be double blind samples. 
547 The rationale for this is that if a PT sample is run with each batch, there is no time for an analyst to 
548 give it special attention, even if they know it is a PT sample. In addition, the IDQTF decided that 
549 there will be no specification that the PT sample be a site-specific sample, made out of the 
550 environmental media present at the site. The cost and time associated with characterizing the site 
551 matrix and establishing acceptance criteria were thought to be too extensive, providing little added 
552 value for the purpose.1 

553 The contaminants and concentrations to be included in the batch-specific PT sample and the 
554 acceptance criteria by which the results will be evaluated should be established during the project 
555 scoping stage. 

556 2.2.3.2 Availability 

557 The QA Matrix Workgroup felt that in order for a batch-specific PT sample to be useful, it 
558 should be in a media similar to that of the environmental samples being tested (e.g., a solid or 
559 aqueous media). Ideally, it should also contain contaminants of concern at the site and, if possible, 
560 concentrations of concern at the site. The IDQTF recognizes that the number of PT samples 
561 available that fit each site’s specifications may be limited. Therefore, although the QA matrix lists 
562 batch-specific PT samples as a minimum activity, full implementation of this may take some time. 
563 Project-specific implementation of this activity should be conducted using common sense, 
564 recognizing that initially it will not always be possible to meet the specifications. 

565 2.2.3.3 Cost and Effectiveness Issues 

566 The IDQTF recognizes that the specification for batch-specific PT samples can add 
567 significant additional cost to the project’s analytical budget. Therefore, the use of batch-specific PT 
568 samples can be used as a replacement for data validation step IIa of analytical laboratory results. 
569 Discussion of the use of PT samples to streamline data validation is contained in Section 2.3.3.2. 

570 2.3 Stages of Data Collection, Analysis, and Use 

571 QA/QC activities in the matrix are grouped by five project stages: planning, field sampling, 
572 on-site field measurements, off-site/fixed lab measurements, and data review. Although field 
573 sampling, on-site field measurements, and off-site/fixed lab measurements have similar QA/QC 
574 activities, the difference is that the first stage deals with collection of samples, while the latter two 
575 stages deal with sample analysis. Thus, if a QA/QC activity is a minimum activity in one stage, it 
576 will also be a minimum activity in the other two. 

577 2.3.1 Planning 

578 The planning stage in the QA matrix reflects the scoping and preparation stage of a project. 
579 This stage has specifications for a systematic planning process, sampling design rationale, 

1If the project team agrees to the use of site-specific PT samples (because they are already in use and readily 
available such as at DOE sites), it is not necessary to analyze an additional ampulated or full volume PT sample. 
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580 development and approval of a QAPP, scheduling, and training. For the convenience of the matrix 
581 user, planning activities involving definitive data and screening data are listed separately in the 
582 tables; however, the matrix organization does not demand two different processes (meetings, 
583 QAPPs, etc.). The planning stage for a single project should be one coordinated effort that addresses 
584 the use of both screening data and definitive data. 

585 2.3.2 Sampling and Analysis 

586 The sampling and analysis phases of the QA matrix are separated into three sections. Field 
587 sampling activities take place during sample collection. On-site field measurements occur when 
588 analysis is performed on-site, such as in-situ testing (e.g., with a temperature probe), on-site analysis 
589 (e.g., turbidity readings), and field trailer/mobile lab analysis. Off-site/fixed lab measurements 
590 occur when analysis is performed in an off-site laboratory. The sampling and analysis stages include 
591 minimum specifications for specific QC samples such as field blanks or matrix spikes. In addition, 
592 these stages have guidelines for preparation, such as inspection and maintenance of supplies, and 
593 guidelines for review or oversight (e.g., internal/external audits). The three stages have almost 
594 identical QA/QC activities, but the CERCLA phase and data use activities will differ depending on 
595 whether the data type is definitive or screening. 

596 2.3.3 Data Review 

597 The QA matrix outlines a variety of activities for data review. Because EPA, DoD, and DOE 
598 define data review steps differently, the QA Matrix Workgroup forged a common understanding of 
599 the components of data review. 

600 2.3.3.1 Data Review — Definitions and Scope 

601 The workgroup defined data review as: 

602 The process of examining and/or evaluating data to varying levels of detail and 
603 specificity by personnel within the data management process. It includes, but is not 
604 limited to, data verification, data validation, and data usability assessment. 

605 The data review process is separated into three steps. Each of these three steps has specific

606 activities that should be completed by a data reviewer.


607 • Step I: Sampling and analysis verification (completeness check) – confirmation by

608 examination and provision of objective evidence that the specified requirements

609 (sampling and analytical) have been completed.

610 • Step II: Sampling and analysis validation (IIa – Compliance with methods,

611 procedures, and contracts; IIb – Comparison with quality objectives of QAPP) –

612 confirmation by examination and provision of objective evidence that the particular

613 requirements for a specific intended use are fulfilled. Data validation is a sampling and

614 analytical process evaluation that includes evaluating compliance with method,

615 procedure, or contract requirements, and extends to criteria based upon the quality

616 objectives (e.g., PQOs) developed in the QAPP. The purpose of data validation is to
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617 assess and document the performance associated with the sampling and analysis to

618 determine the quality of specified data.

619 • Step III: Data usability assessment – determination of the adequacy of data, based on

620 the results of data validation and verification, for the decisions being made. The

621 usability assessment step involves assessing and documenting whether the process

622 execution and resulting data meet quality objectives based on criteria established in the

623 QAPP.


624 Table 2 describes the objectives, scope, and steps of data review associated with each process

625 term. The table identifies where the scope of the terms or the steps involved in the process are

626 expansions of current practice. Those expansions are based on the following:


627 • The  terms data verification and data validation apply to field sampling activities as well

628 as to the analytical component of data generation.

629 • Data validation assesses not only compliance with method, procedure, and contract

630 requirements, but also assesses compliance with QAPP-specific requirements.

631 • Data usability assessments are one of the minimum activities of data review for all

632 CERCLA phases and data uses. This is the final step of data review, and as such, it

633 assesses whether the data are suitable as a basis for decisions.


634 Table 2. Data Review Process Summary 

635 
636 

637 

638 
639 

640 * Denotes where the scope of the term used or the steps involved are expansions of current practice. 

641 2.3.3.2 Implementation of Data Review Activities 

642 Specifications for the implementation of the data review process acknowledge two important

643 issues:


644 • Data review should take into account the relationship of the data reviewer to the entity

645 that originally performed the work.

646 • Data review steps can be streamlined in a variety of ways.


Process Term Objective Scope Data Review Step 

Data Verification Review to see if data 
required for the project is 
available. 

– Sampling* 
– Analysis 

I. Completeness check 

Data Validation • Assess and document 
performance of the field 
sample collection process. 

• Assess and document 
performance of the 
analytical process. 

– Sampling* 

– Analysis 

IIa. Compliance with method, 
procedure, and contract 
requirements 

IIb. Comparison with project 
quality criteria from the 
QAPP* 

Data Usability 
Assessment* 

Assess and document data 
usability to meet project 
quality objectives. 

– Sampling 
– Analysis 

III. Assessment of usability of 
data by considering project 
quality objectives and the 
decision to be made* 
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647 Relationship of Data Reviewer to Generation of Data 

648 Implementation of the data review process should take into account the relationship of the

649 data reviewer to the entity that performed the work (generated the data). This relationship requires

650 a balance between the need to maintain the integrity of the process (e.g., the entity who generates

651 the analytical or field data may have a conflict of interest in conducting the review and therefore

652 may be precluded from performing the review) and ensuring that those with the appropriate

653 expertise are involved in the data review step. The relationship of the data reviewer to each step of

654 the data review process is described below:


655 • Step I (data verification): Both the data generator and client are expected to perform

656 data verification.


657 • Step II (data validation):

658 Step IIa (Compliance with Methods, Procedures, and Contracts). Data validation

659 associated with step IIa should be conducted by an entity at least one step removed

660 from the entity that generated the data (field or analytical). In general this will mean

661 that data validation step IIa of analytical data will be conducted outside the

662 laboratory, while the validation of the field sampling activities will be conducted by

663 entities working for the prime contractor who are not responsible for the field

664 sampling activities.


665 Step IIb (Comparison to Quality Objectives of QAPP). Data validation step IIb will 
666 usually involve those that have been involved in the development of the QAPP 
667 and/or the project, but may also include a reviewing entity that is separate from the 
668 entities conducting the work. 

669 • Step III (data usability assessment): The data usability assessment should be 
670 performed by the full project team, although it may also involve people outside the 
671 project execution. 

672 Figure 2 presents a flow chart of the data review process and the potential participants in 
673 each step. 

674 Streamlining Data Review 

675 Streamlining of the data review process (streamlining data review) is meant to reduce time

676 and costs while still confirming the quality of the data. Thus, any streamlining option should

677 recognize that:


678 • The type and amount of data reviewed should be sufficient to develop a clear

679 understanding of the quality of the data.

680 • The practice of reviewing a subset of data (or of a data indicator such as a successful PT

681 sample) as a substitute for review of all data should be reevaluated if problems are

682 detected that call into question the quality of a data set.
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Figure 2. Potential Participants in the Data Review Process
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684 Streamlined data review occurs when efficiencies are created in the data review process by: 

685 • Looking at a subset of data that is representative of a larger universe. 
686 • Examining the data in an alternate manner (e.g., use of a successful batch of specific PT 
687 samples as a substitute for validation of some compliance indicators). 

688 Different EPA Regions, DoD components, and DOE facilities have negotiated a variety of 
689 streamlining options with different projects. The decision as to the nature and type of streamlining 
690 to be conducted will be made on a site-by-site or facility-by-facility basis and documented in the 
691 QAPP. The QAPP should also contain decision criteria that allow for revision of the initial 
692 streamlining plan. For example, decision criteria contained in the QAPP could specify that if 
693 problems are identified in the investigation, then streamlining cannot occur. Other factors may also 
694 lead to a revision of the initial streamlining decision, such as intense political interest and concern 
695 on the part of the community. The QAPP should contain a clause that prohibits streamlining when 
696 conditions are not optimal. 

697 As noted in Section 2.2.3, Proficiency Testing Samples, the specification for batch-specific 
698 PT samples was added to foster streamlining of data validation. It is anticipated that successful 
699 batch-specific PT sample results can replace a specification for the analytical portion of data 
700 validation step IIa (compliance with method, procedural and contractual requirements). In order for 
701 this streamlining activity to be implemented, the project team should agree on the contaminants and 
702 concentrations to be included in the batch-specific PT sample (ampulated or full volume), as well 
703 as the acceptance criteria by which the results will be evaluated, at the project scoping stage. If 
704 established criteria are achieved, then it will not be necessary to conduct data validation activities 
705 (step IIa) on analytical data. Data validation step IIa for sampling activities will still be needed since 
706 the batch-specific PT samples cannot substitute for data validation of these activities. Chapter 5 
707 of the UFP-QAPP Manual contains further criteria for and direction on streamlining opportunities 
708 (see Section 5.5). 

709 2.4 Organization of the QA Matrix Based on the CERCLA Process 

710 The QA matrix uses a combination of CERCLA phases and data uses as organizing

711 principles:


712 • CERCLA phases (e.g., remedial investigation) are used to organize investigation

713 activities of the CERCLA process.

714 • Data uses organize the post-ROD or post-construction phases of the CERCLA process.

715 This was in part because DoD, DOE, and EPA use different terms to describe the same

716 CERCLA phase, and because the construction phases have unique activities associated

717 with them.


718 2.4.1 Investigation Phases 

719 Below is a list of the CERCLA phases for investigation or preconstruction activities, a brief 
720 explanation of the purpose of each phase, and the data uses that fall under each phase. In the phases 
721 for which data use subcategories are not warranted, only the CERCLA phase appears in the matrix 
722 (such as for site inspection). 
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723 • Preliminary Assessment (PA) – uses only secondary data (interviews, observations,

724 historical data, etc.). These data are used to assess the likelihood of contamination in an

725 area and the probable nature of the contamination. This phase requires only screening

726 data. Since no new data are generated during this phase, it differs from the other phases

727 in that there are no QA/QC activities except under the data review and usability

728 assessment stages of the project.

729 • Site Inspection (SI) – consists of on-site data gathering to determine whether there is

730 a release or potential release of contaminants and the nature of the associated threats to

731 human health and the environment. This phase uses both definitive and screening data

732 and is not divided by data uses. SI data may be used for the following outcomes or

733 decisions: removal, further investigation, hazard ranking system (HRS), or no further

734 action. Decisions for further investigation and removal can be made with screening data

735 if they are intermediate decisions; however, the other decisions should use definitive data

736 only.

737 • Remedial Investigation (RI) – consists of data gathering undertaken by the lead agency

738 or responsible party to determine the nature and extent of risk to human health or the

739 environment due to a contaminant release or potential release. In addition, the data

740 collected during the RI phase may be used to assess various remediation alternatives.

741 The RI phase emphasizes data collection and site characterization, and both screening

742 and definitive data can be used. The QA/QC activities for screening data are not

743 differentiated by data use; however, definitive data contain distinctions between nature

744 of contamination, extent of contamination, risk assessment of human health, and risk

745 assessment of ecological factors.

746 • Feasibility Study (FS): Extent of Contamination – is undertaken by the lead agency

747 to develop and evaluate options for a remedial action. The only additional type of data

748 collection and use in the FS phase is for understanding the extent of contamination.

749 Otherwise the study depends on data collected during other CERCLA phases (generally

750 the RI). This phase uses definitive data only.

751 • Treatability Studies – are performed at bench or pilot scale. These studies model the

752 treatment system to simulate the remedial technology selected to treat the waste

753 encountered at the site. Bench-scale studies use a composition similar to the waste on

754 a site in order to demonstrate whether the system is effective. Pilot studies use real

755 waste found at a treatment site in order to model parameters for performance, design, and

756 operation. The two types of treatability studies have identical QA/QC activities.

757 Screening and definitive data may be used at different stages of the treatability study

758 process. Screening data can be used to provide daily operational information or when

759 the process is reaching steady state. 

760 • Non-Time-Critical (NTC) Removal – the phase that involves implementation and

761 evaluation of removal actions that can be initiated more than 6 months after

762 contamination is identified. An engineering evaluation/cost analysis (EE/CA) is used

763 to determine risk and select cleanup alternatives in this phase. (Note: Because of the

764 project-specific nature of emergency [time-critical] cleanups, it is not possible to define

765 QA/QC activities for time-critical removal actions that would allow for the necessary

766 amount of flexibility. Minimum QA/QC activities for time-critical removals should be

767 defined on a project-specific basis. For this reason, only NTC removals are addressed

768 in the matrix.)
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769 2.4.2 Construction, Post-construction, and Post-ROD Phases 

770 Construction is the project phase during which a remedial action is implemented. Some 
771 projects do not require construction but may require monitoring or other activities using sampling 
772 and analysis. The post-construction and post-ROD phases include monitoring and operation and 
773 maintenance (O&M) of the remedial action. To examine the critical processes and QA/QC activities 
774 for these phases, the workgroup established common nomenclature for the different stages and 
775 milestones in the process. Once the proper correlation between EPA and DoD terms was made, all 
776 QA/QC needs were identified for each phase of the process. (Note: In these phases, activities are 
777 differentiated by data use, rather than CERCLA phase.) 

778 Table 3 presents the major construction, post-construction, and post-ROD phases, with a 
779 brief summary of the purpose and data uses that would be applicable to each phase. To demonstrate 
780 the correlation in nomenclature between EPA and DoD, timelines of remedy scenarios (treatment 
781 and off-site disposal, removal and off-site disposal, containment, and groundwater and surface water 
782 restoration) were illustrated (see Figure 3). 

783 Table 3. Steps of the Major Construction, Post-construction, and Post-ROD Phases 
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Figure 3. Example Remedy Scenarios and Comparable EPA/DoD Terminology 
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801 From the identification of data uses, the workgroup identified six unique data uses: process 
802 analysis, process control, confirmation sampling, monitoring program effectiveness and 
803 optimization, compliance determination, and effectiveness monitoring. These data uses are the 
804 major categories for the construction, post-construction, and post-ROD phases in the matrix. They 
805 are explained in further detail below. 

806 • Construction: Process Analysis – is categorized as a construction data use and involves 
807 testing to determine whether the remedy is operating properly and as designed, and falls 
808 under the operational and functional phase. Data generated here may eventually lead to 
809 the commissioning decision of remedy in place (RIP). Both screening and definitive 
810 data are acceptable for the process analysis data use. Definitive data have the highest 
811 possible level of data quality and should be used for the final OPS (operating properly 
812 and successfully, DoD) determination, as well as the RIP decision. Screening data can 
813 be used for intermediate decisions. 
814 • Construction: Process Control – is a construction data use that takes place during the 
815 RA-O/O&M and operational and functional phases. During the operational and 
816 functional phase, sophisticated process control is used to prove that the selected 
817 technology can operate properly to reach cleanup levels and to optimize the remedy. In 
818 the RA-O/O&M phase, process control is used to monitor influent, effluent, and 
819 secondary waste streams; optimize the remedial system; and troubleshoot and monitor 
820 natural attenuation. Process control specifications apply to both constructed and in-situ 
821 remedies. It does not demand the highest level of data quality and therefore is not 
822 appropriate for compliance testing. During process control, parameters may be measured 
823 in the field, but not necessarily at a fixed analytical laboratory. Both screening and 
824 definitive data can be used for process control. 
825 • Construction and Post-construction: Confirmation Sampling – is both a construction 
826 and post-construction data use that needs definitive data. The data are used to 
827 substantiate a response-complete decision (cleanup goal achieved) and may be used to 
828 confirm the results of process analysis. The highest level of data quality is demanded. 
829 For example, confirmation sampling should be undertaken when excavation is nearing 
830 completion to determine that cleanup levels have been reached. It also should be used 
831 to confirm that treatment goals have been achieved. 
832 • Post-construction: Monitoring Program Effectiveness/Optimization – uses both 
833 screening and definitive data and is used in the RA-O/O&M (including monitored 
834 natural attenuation) and long-term monitoring phases. The data generated are used to 
835 examine the sampling frequency, content, and location of long-term monitoring 
836 programs. Data may be used to reduce the frequency of sampling or to refine the analyte 
837 list. They may also be used to track trends and model the change in contamination. 
838 • Post-construction: Compliance Determination – uses definitive data to confirm that 
839 specific regulatory criteria are met. The data are used to measure contaminant levels in 
840 effluent, secondary waste streams, disposed waste, backfill, and so forth during the RA-
841 O/O&M phase. The data are also used for permit compliance and monitored natural 
842 attenuation. Data generated for compliance determination during the long-term 
843 monitoring phase can be used for waste disposal, permit compliance, and five-year 
844 reviews. The highest level of data quality is needed for this data use. 
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845 • Post-construction and Post-ROD: Effectiveness Monitoring – uses definitive data 
846 during the long-term monitoring phase to examine whether a no-action decision remains 
847 appropriate and to model and evaluate trends in contamination levels associated with 
848 both action and no-action decisions. The data are used to evaluate whether the remedy 
849 is operating properly and efficiently and to determine if there is any benefit to changing 
850 operational parameters. The highest level of data quality is needed for this data use. 
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851 3.0 THE QA MATRIX: MINIMUM ACTIVITIES FOR QA/QC UNDER CERCLA 

852 The QA matrix in this section lays out the minimum activities to be used on CERCLA 
853 projects. This section identifies the QA/QC activities appropriate to the CERCLA phase, data use, 
854 project stage, and type of data (screening or definitive) being generated. For a complete 
855 understanding of the QA/QC activities specified, refer to Section 2 of this compendium. The 
856 minimum specifications presented in the QA matrix should be used in conjunction with the 
857 development of a project-specific QAPP and project quality objectives. 

858 3.1 Reading the Matrix 

859 The matrix is organized first according to investigation and construction/post-construction/ 
860 post-ROD phases. The first set of tables is for the investigation phases, the second set is for post-
861 investigation (construction, post-construction, and post-ROD) phases. CERCLA phases (SI, RI, 
862 construction, etc.) and appropriate data uses are listed across the top of the matrix (the columns of 
863 the matrix). Those CERCLA phase-data use combinations are differentiated by data type, that is, 
864 as screening or definitive. Each table is divided into project stages (planning, sampling, usability, 
865 etc.).  Each project stage has a list of specific QA/QC activities, which make up the rows of the 
866 matrix. Therefore each cell in the matrix represents a CERCLA phase (and data use) and QA/QC 
867 activity. For each CERCLA phase-data use combination, QA/QC activities that should be 
868 performed in order to meet minimum data quality guidelines are marked with a check (D). Those 
869 QA/QC activities that are not minimum specifications for a specific CERCLA phase-data use 
870 combination are identified by a dash (–). 

871 3.2 Key Definitions 

872 During the development of the QA matrix, the workgroup created or refined definitions of 
873 terms used in this compendium. Matrix users should become familiar with the glossary in Appendix 
874 B to ensure consistent understanding and application by matrix users. Definitions for specific QC 
875 samples and other terminology used throughout the document can be found in the glossary and 
876 occasionally in the text. 

877 3.3 Applying the Matrix 

878 The activities presented in the matrix are minimum QA/QC activities for the collection and 
879 analysis of data at CERCLA sites. The purpose of a minimum set of activities is to streamline the 
880 planning and QAPP-writing process. With the baseline specifications established by the QA matrix, 
881 a project team can begin establishing project-specific quality objectives and identifying the specific 
882 acceptance criteria that relate to the PQOs. 

883 Data quality is a project-specific variable that can be defined using the systematic planning 
884 process for a specific project. A project team may determine that, based on project-specific needs, 
885 other QA/QC activities should be added. The QA matrix serves as an appendix to the UFP-QAPP 
886 and is meant to complement the specifications of that document. Beyond the actual QA/QC 
887 activities in the matrix, additional descriptive information appropriate to the project-specific quality 

Discussion Draft - Do Not Cite or Quote 28 June 3, 2002 



888 objectives, such as sampling frequency, sample location, and acceptance criteria, should be 
889 developed. 

890 During the pre-QAPP coordination stage of the planning process (i.e., planning or scoping 
891 meeting), stakeholders should determine which CERCLA phases and data uses are relevant to the 
892 site and what type of data will be collected. Then they should refer to the matrix for the list of 
893 minimum QA/QC activities appropriate for those CERCLA phases and data uses. At that point, 
894 other QA/QC activities may be added, as appropriate, and the details of how to implement all the 
895 QA/QC activities should be defined (i.e., what the specific procedures and criteria will be for each 
896 activity). 

897 3.4 QA Matrix 

898 In the QA matrix that follows, the first set of tables is for the investigation phase and 
899 includes the following CERCLA phases: 

900 • Preliminary assessment 
901 • Site inspection 
902 • Remedial investigation 
903 • Feasibility study 
904 • Treatability study 
905 • Non-time-critical removals 

906 Site investigations, non-time-critical removals, remedial investigations, and treatability studies may 
907 use both screening and definitive data; however, preliminary assessments should use only screening 
908 data, and feasibility studies should use only definitive data. 

909 The second set of tables is for post-investigation phases, that is, the construction, post-
910 construction, and post-ROD phases. The construction phase involves two different data uses: process 
911 analysis and process control. The following data uses are possible during the post-construction 
912 phase: 

913 • Confirmation sampling 
914 • Compliance determination 
915 • Monitoring program effectiveness/optimization 
916 • Effectiveness monitoring 

917 Both screening data and definitive data are allowed for construction (process analysis and process 
918 control) and monitoring program effectiveness/optimization during post-construction. Only 
919 definitive data is acceptable for confirmation sampling, compliance determination, and effectiveness 
920 monitoring during post-construction activities. 
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QA/QC Activity 
PLANNING 
P1. Requirement for a Systematic Planning Process (e.g., 
establishment of Project Quality Objectives [PQOs], Measurement 
Quality Objectives [MQOs]) 

D D D D D D D D D D D D D  

P2. Requirement for a Pre-QAPP Coordination with all 
Stakeholders (e.g., planning meeting, scoping meeting) 

D D D D D D D D D D D D  

P3. Requirement for a Sampling Design Rationale (including both 
rationale for sampling locations and techniques) 

D D D D D D D D D D D  D 

P4. Requirement for a Quality Assurance Project Plan (QAPP) ** D D D D D D D D D D D D  

**Can be found in other documents (e.g. 
O&M plan, treatability plan). 
need to be a stand-alone document. 

P5. Requirement for internal QAPP review and approval 
procedures 

D D D D D D D D D D D  D 

P6. Requirement for QAPP modifications and/or change-control 
procedures oo 

D D D D D D D D D D D D  
oo Applies to stand-alone QAPPs and those 
that are part of larger documents. 

P7. Documented Schedule and Budget D D D D D D D D D D D D  

P8. Documented Project Personnel Training, Education, and 
Experience Criteria and Standard Operating Procedures (SOPs) for 
verifying qualifications (Includes identification of all project-
specific appropriate Quality Assurance [QA] Personnel, including 
QA Officer) 

D D D D D D D D D D D D  

SCREENING DEFINITIVE 

It does not 

D = Activity is required; -- = Activity is not required; Matrix-1 June 3, 2002 
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� ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

FIELD SAMPLING 
S1. Requirement for inspection and acceptance of supplies D D  D D D D D D D  D D  D 

S2. Criteria for field sampling supplies, preservation, and sample 
container quality control (including verification SOPs) 

D D D D  D D D D D D D D  

S3. Description of equipment/instrumentation and personnel 
qualifications 

D D D D  D D D D D D D D  

S4. Criteria for acceptable field sampling equipment performance D D D D  D D D D D D D D  

S5. Requirement for maintenance and verification of ongoing 
acceptable field sampling equipment performance (including 
SOPs, e.g., verification of testing, inspection, calibration) 

D D D D  D D D D D D D D  

S6. Criteria for cleaning and decontamination of field sampling 
equipment (including SOPs) 

D D D D  D D D D D D D D  

S7. Requirement for project-specific field sampling performance 
criteria 

D D D D  D D D D D D D D  

S8. Requirement for documentation and record keeping (e.g., Field 
logbooks) 

D D D D  D D D D D D D D  

S9. Procedures (e.g., SOPs, workplan) for field sampling 
management (Documentation to answer “Is the sample traceable?”, 
e.g., sample location, transport, storage, and shipping procedures) 

D D D D  D D D D D D D D  

S10. Procedures (e.g., SOPs, workplan) for field sample collection 
(Documentation to answer "Was the sample collected properly?", 
e.g., sample collection methods) 

D D D D  D D D D D D D D  

D = Activity is required; -- = Activity is not required; Matrix-2 June 3, 2002 
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� ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 
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FIELD SAMPLING (CONT'D) 
S11. Documentation of data management, handling, and tracking 
controls 

D D D D  D D D D D D D D  

S12. Requirement for Co-located Field duplicate samples 
(including acceptance criteria) 

D D D D D  D 

S13. Requirement for Field blanks (for dedicated and non-
dedicated equipment) 

D D D D D D  D 

S14. Requirement for Field equipment or rinse blanks (for non-
dedicated equipment) 

D D D D D D  D 

S15. Requirement for Cooler Temperature Indicator 
necessary**) 

D D D D D D  D 

S16. Requirement for Matrix spike (MS) (inorganics only) 
(including acceptance criteria) 

D D D D D D  D 

S17. Requirement for Internal Pre-startup readiness review D D D D D D D D D D D D  

S18. Requirement for Internal field sampling audits and/or 
oversight 

D D D D D D D D D D D D  

S19. Requirement for External field sampling audits and/or 
oversight 

D D D D D D  D 

S20. Requirement for Positive Control Sample, if required by 
measurement criteria 

D D D D D D D D D D D D  

(**Perform as 

D = Activity is required; -- = Activity is not required; Matrix-3 June 3, 2002 
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Table 4. QA Matrix: INVESTIGATION PHASES 
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����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

ON-SITE FIELD MEASUREMENTS 
F1. Requirement for inspection and acceptance of supplies D D  D D D D D D  D D D  

F2. Criteria for field supplies, calibration standards, and sample 
container quality control 

D D  D D D D D D D D D  

F3. Descriptions of equipment/instrumentation and personnel 
qualifications 

D D  D D D D D D D D D  

F4. Criteria for acceptable field measurement/analysis 
equipment/instrument performance 

D D D D D D D D D D D D  

F5. Requirement for maintenance/verification of field 
measurement/analysis equipment performance 

D D D D D D D D D D D D  

F6. Criteria for cleaning and decontamination of field 
measurement/analysis equipment 

D D  D D D D D D D D D  

F7. Requirement for project-specific measurement/analysis 
performance criteria 

D D  D D D D D D D D D  

F8. Documentation of measurement/analysis quality system D D  D D D D D D D D D  

F9. Requirement for documentation and record keeping (e.g., 
analyst logs, field logs) 

D D D D D D D D D D D D  

F10. Procedures (e.g., SOPs, workplan) related to sample 
management (Documentation to answer "Is the measurement 
traceable?") 

D D  D D D D D D D D D  

F11. Procedures (e.g., SOPs, workplan) related to sample 
measurement/analysis (including preparation and cleanup) 

D D D D D D D D D D D D  

D = Activity is required; -- = Activity is not required; Matrix-4 June 3, 2002 
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ON-SITE FIELD MEASUREMENTS (CONT'D) 
F12. Description of data deliverables/data package content and 
generation procedures 

D D  D D D D D D D D D  

F13. Documentation of data management, handling, and tracking 
controls 

D D  D D D D D D D D D  

F14. Requirement for Laboratory duplicate samples to measure 
intralaboratory precision 

D D D D D D D D  

F15. Requirement for Matrix spike (MS) (inorganics only) D D D D D D  D 

F16. Comparability criteria for confirmatory analyses (compare 
screening and definitive data) 

D D  D 

F17. Requirement for Confirmatory Analyses D D  D 

F18. Requirement for Proficiency Testing samples - Batch-Specific D D D D D D  D 

F19. Requirement for pre-startup measurement/ analysis readiness 
review 

D D  D D D D D D D D D  

F20. Requirement for internal measurement/analysis audits and/or 
oversight 

D D  D D D D D D D D D  

F21. Requirement for external measurement/analysis audits and/or 
oversight 

D D D D D D D D  

F22. Requirement for Positive Control Sample, if required by 
measurement criteria 

D D D D D D D D D D D D  

D = Activity is required; -- = Activity is not required; Matrix-5 June 3, 2002 
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OFF-SITE/FIXED LAB MEASUREMENTS 
L1. Requirement for inspection and acceptance of supplies D D  D D D D D D  D D D  

L2. Criteria for supplies, calibration standards, and sample 
container quality control (including verification SOPs) 

D D  D D D D D D D D D  

L3. Descriptions of equipment/instrumentation and personnel 
requirements 

D D  D D D D D D D D  D 

L4. Criteria for acceptable laboratory equipment/ instrument 
performance 

D D  D D D D D D D D D  

L5. Requirement for maintenance and verification of ongoing 
acceptable laboratory equipment/instrument performance 
(including SOPs) 

D D  D D D D D D D D  D 

L6. Criteria for cleaning and decontamination of equipment and 
instruments (including SOPs) 

D D  D D D D D D D D D  

L7. Requirement for project-specific measurement/ analysis 
performance criteria 

D D  D D D D D D D D  D 

L8. Documentation of a laboratory quality system (e.g., Laboratory 
QA Manual) 

D D  D D D D D D D D D  

L9. Requirement for documentation and record keeping (e.g., 
analyst logs) 

D D  D D D D D D D D  D 

L10. Procedures (e.g., SOPs, workplan) related to laboratory 
sample management (Documentation to answer "Is measurement 
traceable?") 

D D  D D D D D D D D D  

D = Activity is required; -- = Activity is not required; Matrix-6 June 3, 2002 
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Table 4. QA Matrix: INVESTIGATION PHASES 

Data Use: Prel
im

inar
y A

sse
ssm

en
t

Site
 In

ve
sti

ga
tio

n

Rem
ed

ial
 In

ve
sti

ga
tio

n (a
ll d

ata
 uses

)

Trea
tab

ilit
y S

tudy

Non
-T

im
e C

rit
ica

l R
em

ov
al

Site
 In

ve
sti

ga
tio

n

RI: 
Natu

re 
of 

Con
tam

inati
on

RI: 
Exte

nt o
f C

on
tam

inati
on

RI: 
Risk

 A
sse

ssm
en

t - 
Human

 H
ea

lth

RI: 
Risk

 A
sse

ssm
en

t - 
Eco

log
ica

l

FS: E
xte

nt o
f C

on
tam

inati
on

Trea
tab

ilit
y S

tudy

Non
-T

im
e C

rit
ica

l R
em

ov
al

SCREENING DEFINITIVEQA/QC Activity SCREENING DEFINITIVE 
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����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

� ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

OFF-SITE/FIXED LAB MEASUREMENTS (CONT'D) 
L11. Procedures (e.g., SOPs, workplan) related to sample analysis, 
including preparation and cleanup (Documentation to answer “Was 
the measurement in control?”) 

D D  D D D D D D D D D  

L12. Description of data deliverables/data package content and 
generation procedures 

D D  D D D D D D D D D  

L13. Documentation of data management, handling, and tracking 
controls 

D D  D D D D D D D D D  

L14. Requirement for Laboratory duplicate samples (including 
acceptance criteria) 

D D D D D D D D  

L15. Requirement for Matrix spike (MS) (inorganics only) 
(including acceptance criteria) 

D D D D D D  D 

L16. Comparability criteria for confirmatory analyses (Includes 
comparisons between screening and definitive data and/or two 
definitive methods – reflected through separate columns of the 
matrix) 

D D  D 

L17. Requirement for Confirmatory Analyses D D  D 

L18. Requirement for Proficiency Testing samples - Pre-
qualification (including acceptance criteria) 

D 

L19. Requirement for Proficiency Testing samples – Batch-specific 
(including acceptance criteria) 

D D D D D D  D 

L20. Requirement for Pre-startup laboratory audits/ readiness 
reviews 

D D  D 

D = Activity is required; -- = Activity is not required; Matrix-7 June 3, 2002 
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Table 4. QA Matrix: INVESTIGATION PHASES 
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� �������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� �������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

OFF-SITE/FIXED LAB MEASUREMENTS (CONT'D) 
L21. Requirement for Internal laboratory audits and/or oversight D D  D D D D D D D D D  

L22. Requirement for External laboratory audits and/or oversight D D D D D D  D 

L23. Requirement for Positive Control Sample, if required by 
measurement criteria 

D D  D D D D D D D D D  

DATA REVIEW 
D1. Laboratory internal data review SOPs D D  D D D D D D D D D  

D2. Laboratory data deliverable requirements (specifications for 
hard copy and/or electronic data deliverables) – Tabular sample 
results with QC results 
D3. Laboratory data deliverable requirements (specifications for 
hard copy and/or electronic data deliverables) – Tabular sample 
results, QC results, and raw data 

D D  D D D D D D D D D  

D4. Requirement for internal laboratory verification of meeting 
data deliverable requirements and project-specific MQO 
requirements 

D D  D D D D D D D D D  

D5. Requirement for sampling and analysis verification 
(completeness review) of sampling and analytical data 
deliverables. 

D D D D D D D D D D D D D  

D6. Requirement for review of findings from sampling and 
analysis verification and preparation of report 

D D D D D  D D D D D D D D  

D7. Requirement for sampling and analysis validation (assessment 
of sampling and analytical data against technical requirements) 

D D D D D D D D D D D D D  

D8. Criteria for sampling and analysis validation D D D D D D D D D D D D D  

D = Activity is required; -- = Activity is not required; Matrix-8 June 3, 2002 
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Table 4. QA Matrix: INVESTIGATION PHASES 
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����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

� ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

DATA REVIEW (CONT'D) 
D9. Requirement for documentation of results of sampling and 
analysis validation (e.g., exceedances and exceptions) 

D D D D D  D D D D D D D D  

D10. Requirement for (regulatory) review of data assessment 
report 

D D D D D D D D  

D11. Requirement to reconvene project team (see P2) to perform 
data usability assessment 

D D D D D D D D  

D12. Requirement for data usability assessment and documentation 
of results by project team 

D D D D D D D D D D D D D  

D13. Requirement for preparation and review of final data 
usability report 

D D D D D D D D  

D = Activity is required; -- = Activity is not required; Matrix-9 June 3, 2002 
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Table 5. QA Matrix: POST-ROD PHASES 
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���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 
QA/QC Activity 
PLANNING 
P1. Requirement for a Systematic Planning Process (e.g., establishment of 
Project Quality Objectives [PQOs], Measurement Quality Objectives [MQOs]) 

D D  D D D D D D D  

P2. Requirement for a Pre-QAPP Coordination with all Stakeholders (e.g., 
planning meeting, scoping meeting) 

D D D D D  D D  

P3. Requirement for a Sampling Design Rationale (including both rationale for 
sampling locations and techniques) 

D D D D D D  D D 

P4. Requirement for a Quality Assurance Project Plan (QAPP) ** D D D D  D D D D D  ** Can be found in other documents (e.g. O&M 
plan, treatability plan). -
alone document. 

P5. Requirement for internal/external QAPP review and approval procedures D D D D D D  D D Process Control. Requirement for internal QAPP 
review and approval procedures only. 

P6. Requirement for QAPP modifications and/or change-control procedures oo D D D  D D D D D  oo Applies to stand-alone QAPPs and those that are 
part of larger documents. 

P7. Documented Schedule and Budget D D D  D D D D D  

P8. Documented Project Personnel Training, Education, and Experience 
Criteria and Standard Operating Procedures (SOPs) for verifying qualifications 
(Includes identification of all project-specific appropriate Quality Assurance 
[QA] Personnel, including QA Officer) 

D D D D  D D D D D  

DEFINITIVESCREENING 

It does not need to be a stand

D = Activity is required; -- = Activity is not required; Matrix-11 June 3, 2002 
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Table 5. QA Matrix: POST-ROD PHASES 
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FIELD SAMPLING 
S1. Requirement for inspection and acceptance of supplies D D D D  D D D D D  

S2. Criteria for field sampling supplies, preservation, and sample container 
quality control (including verification SOPs) 

D D D  D D D D D  

S3. Description of equipment/instrumentation and personnel qualifications D D D  D D D D D  

S4. Criteria for acceptable field sampling equipment performance D D D  D D D D D  

S5. Requirement for maintenance and verification of ongoing acceptable field 
sampling equipment performance (including SOPs, e.g. verification of testing, 
inspection, calibration) 

D D D  D D D D D  

S6. Criteria for cleaning and decontamination of field sampling equipment 
(including SOPs) 

D D D  D D D D D  

S7. Requirement for project-specific field sampling performance criteria D D D D D  D D  

S8. Requirement for documentation and record keeping (e.g., Field logbooks) D D D D  D D D D D  

S9. Procedures (e.g., SOPs, workplan) for field sampling management 
(Documentation to answer “Is the sample traceable?”, e.g., sample location, 
transport, storage, and shipping procedures) 

D D  D D D D D  

S10. Procedures (e.g., SOPs, workplan) for field sample collection 
(Documentation to answer "Was the sample collected properly?", e.g., sample 
collection methods) 

D D D D  D D D D D  

S11. Documentation of data management, handling, and tracking controls D D D D  D D  

D = Activity is required; -- = Activity is not required; Matrix-12 June 3, 2002 
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Table 5. QA Matrix: POST-ROD PHASES 
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FIELD SAMPLING (CONT'D) 
S12. Requirement for Co-located Field duplicate samples (including 
acceptance criteria) 

D D D D  D D 

S13. Requirement for Field blanks (for dedicated and non-dedicated 
equipment) 

D D D  N D D  

S14. Requirement for Field equipment or rinse blanks (for non-dedicated 
equipment) 

D D D  N D D  

S15. Requirement for Cooler Temperature Indicator 
necessary**) 

D D D  N D D  

S16. Requirement for Matrix spike (MS) (inorganics only) (including 
acceptance criteria) 

D D D  N D D  

S17. Requirement for Pre-startup readiness review D D D D  D D D D D  

S18. Requirement for Internal field sampling audits and/or oversight D D D D  D D D D D  

S19. Requirement for External field sampling audits and/or oversight D D D  D D  

S20. Requirement for Positive Control Sample, if required by measurement 
criteria 

D D D D  D D D D D  

ON-SITE FIELD MEASUREMENTS 
F1. Requirement for inspection and acceptance of supplies D D D  D D D D D  

F2. Criteria for field supplies, calibration standards, and sample container 
quality control 

D D D  D D D D D  

F3. Descriptions of equipment/instrumentation and personnel qualifications D D D  D D D D D  

N = Normally not needed for Process Control; 
however, if the parameter requires preservation and 
blanks, use good analytical practice to determine if 
appropriate. 

(**Perform as 

D = Activity is required; -- = Activity is not required; Matrix-13 June 3, 2002 
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Table 5. QA Matrix: POST-ROD PHASES 
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DEFINITIVESCREENINGQA/QC Activity DEFINITIVESCREENING 
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���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

ON-SITE FIELD MEASUREMENTS (CONT'D) 
F4. Criteria for acceptable field measurement/ analysis equipment/instrument 
performance 

D D D D  D D D D D  

F5. Requirement for maintenance/verification of field measurement/ analysis 
equipment performance 

D D D D  D D D D D  

F6. Criteria for cleaning and decontamination of field measurement/analysis 
equipment 

D D D  D D D D D  

F7. Requirement for project-specific measurement/analysis performance 
criteria 

D D D  D D D D D  

F8. Documentation of measurement/analysis quality system D D D D  D D D D D  

F9. Requirement for documentation and record keeping (e.g., analyst logs, 
field logs) 

D D D D  D D D D D  

F10. Procedures (e.g., SOPs, workplans) related to sample management 
(Documentation to answer "Is the measurement traceable?") 

D D  D D D D D  

F11. Procedures (e.g., SOPs, workplans) related to sample 
measurement/analysis (including preparation and cleanup) 

D D D D  D D D D D  

F12. Description of data deliverables/data package content and generation 
procedures 

D D D D  D D  

F13. Documentation of data management, handling, and tracking controls D D D D  D D  

D = Activity is required; -- = Activity is not required; Matrix-14 June 3, 2002 
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ON-SITE FIELD MEASUREMENTS (CONT'D) 
F14. Requirement for Laboratory duplicate samples to measure intralaboratory 
precision 

D D D D D  D D 

F15. Requirement for Matrix spike (MS) (inorganics only) D D D  D D  

F16. Comparability criteria for confirmatory analyses (compare screening and 
definitive data) 

D D 

F17. Requirement for Confirmatory Analyses D D 

F18. Requirement for Proficiency Testing samples - Batch-Specific D D D  D D  

F19. Requirement for pre-startup measurement/analysis readiness review D D D  D D D D D  

F20. Requirement for internal measurement/analysis audits and/or oversight D D D  D D D D D  

F21. Requirement for external measurement/analysis audits and/or oversight D D D  D D  

F22. Requirement for Positive Control Sample, if required by measurement 
criteria 

D D D D  D D D D D  

OFF-SITE/FIXED LAB MEASUREMENTS 
L1. Requirement for inspection and acceptance of supplies D D D  D D D D D  

L2. Criteria for supplies, calibration standards, and sample container quality 
control (including verification SOPs) 

D D D  D D D D D  

L3. Descriptions of equipment/ instrumentation and personnel requirements D D D  D D D D D  

L4. Criteria for acceptable laboratory equipment/ instrument performance D D D  D D D D D  

L5. Requirement for maintenance and verification of ongoing acceptable 
laboratory equipment/instrument performance (including SOPs) 

D D D  D D D D D  

D = Activity is required; -- = Activity is not required; Matrix-15 June 3, 2002 
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OFF-SITE/FIXED LAB MEASUREMENTS (CONT'D) 
L6. Criteria for cleaning and decontamination of equipment and instruments 
(including SOPs) 

D D D  D D D D D  

L7. Requirement for project-specific measurement/analysis performance 
criteria 

D D D  D D D D D  

L8. Documentation of a laboratory quality system (e.g., Laboratory QA 
Manual) 

D D D  D D D D D  

L9. Requirement for documentation and record keeping (e.g., analyst logs) D D D  D D D D D  

L10. Procedures (e.g., SOPs, workplan) related to laboratory sample 
management (Documentation to answer “Is the measurement traceable?”) 

D D D  D D D D D  

L11. Procedures (e.g., SOPs, workplan) 
preparation and cleanup (Documentation to answer “Was the measurement in 
control?”) 

D D D  D D D D D  

L12. Description of data deliverables/data package content and generation 
procedures 

D D D  D D D D D  

L13. Documentation of data management, handling, and tracking controls D D D  D D D D D  

L14. Requirement for Laboratory duplicate samples (including acceptance 
criteria) 

D D D D D  D D 

L15. Requirement for Matrix spike (MS) (inorganics only) (including 
acceptance criteria) 

D D D  D D  

related to sample analysis, including 

D = Activity is required; -- = Activity is not required; Matrix-16 June 3, 2002 
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OFF-SITE/FIXED LAB MEASUREMENTS (CONT'D) 
L16. Comparability criteria for confirmatory analyses (Includes comparisons 
between screening and definitive data and/or two definitive methods – 
reflected through separate columns of the matrix) 

D D 

L17. Requirement for Confirmatory Analyses D D 

L18. Requirement for Proficiency Testing samples - Pre-qualification 
(including acceptance criteria) 
L19. Requirement for Proficiency Testing samples – Batch-specific (including 
acceptance criteria) 

D D D D  D D 

L20. Requirement for Pre-startup laboratory audits/readiness reviews D D 

L21. Requirement for Internal laboratory audits and/or oversight D D D  D D D D D  

L22. Requirement for External laboratory audits and/or oversight D D D D  D D 

L23. Requirement for Positive Control Sample, if required by measurement 
criteria 

D D D  D D D D D  

DATA REVIEW 
D1. Laboratory internal data review SOPs D D  D D D D D  

D2. Laboratory data deliverable requirements (specifications for hard copy 
and/or electronic data deliverables) – Tabular sample results with QC results 

D 

D3. Laboratory data deliverable requirements (specifications for hard copy 
and/or electronic data deliverables) – Tabular sample results, QC results, and 
raw data 

D D D D  D D  

D = Activity is required; -- = Activity is not required; Matrix-17 June 3, 2002 
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DATA REVIEW (CONT'D) 
D4. Requirement for internal laboratory verification of meeting data 
deliverable requirements and project-specific MQO requirements 

D D D  D D D D D  

D5. Requirement for sampling and analysis verification (completeness review) 
of sampling and analytical data deliverables 

D D D D  D D D D D  

D6. Requirement for review of findings from sampling and analysis 
verification and preparation of report 

D D D D  D D D D D  

D7. Requirement for sampling and analysis validation (assessment of sampling 
and analytical data against technical requirements). 

D D D D  D D D D D  

D8. Criteria for sampling and analysis validation D D D D  D D D D D  

D9. Requirement for documentation of results of sampling and analysis 
validation (e.g., exceedances and exceptions) 

D D D D  D D D D D  

D10. Requirement for (regulatory) review of data assessment report. D D D  D D  

D11. Requirement to reconvene project team (see P2) to perform data usability 
assessment 

D D D  D D  

D12. Requirement for data usability assessment and documentation of results 
by project team 

D D D D  D D D D D  

D13. Requirement for preparation and review of final data usability report D D D  D D  

D = Activity is required; -- = Activity is not required; Matrix-18 June 3, 2002 



924 APPENDIX A 

925 QC SAMPLES AND DATA QUALITY INDICATORS 
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927 TABLE A-1. QC SAMPLES THAT CONTRIBUTE TO DETERMINING PRECISION 

928

929


930

931


932


933

934


935

936 Note: Abbreviations are given in table.


QC Measurement 
Sampling 

Equipment 
Sample 

Container Preservation 
Env. 

Media Transport 
Storage 
at Lab 

Preparation 
Reagents 

Preparation 
Equipment 

Analysis 
Reagents 

Analysis 
Equipment Frequency 

Additional 
Cost? 

Field Duplicates (FD) - Co-located           5-10% Y 

Field Duplicates (FD) - Subsample         5-10% Y 

Laboratory Duplicates (LD)     5-10% 
(inorganics) 

N 

Matrix Spike Duplicates (MSD)     5-10% 
(organics) 

Y 

Analytical Replicates (AR)   Variable N 

Internal Standards (IS)   100% 
(GC/MS) 
Variable 
(others) 

N 
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937| TABLE A-2. QC SAMPLES THAT CONTRIBUTE TO DETERMINING ACCURACY 

938

939

940

941

942

943


944

945

946

947

948


949

950 Note: PES equivalent to PT (proficiency testing) sample. Other abbreviations are defined in table.


QC Measurement 
Sampling 

Equipment 
Sample 

Container Preservation 
Env. 

Media Transport 
Storage 
at Lab 

Preparation 
Reagents 

Preparation 
Equipment 

Analysis 
Reagents 

Analysis 
Equipment Frequency 

Additional 
Cost? 

Site-Specific PT Sample          Variable Y 

Full-Volume PT Sample         Variable Y 

Ampulated PT Sample     Variable Y 

Matrix Spike (MS)      5-10% Y 

Surrogate Spikes (SS)      100% 
(organics) 

N 

Laboratory Control Sample (LCS)     5% N 

Initial Calibration/Continuing 
Calibration/Continuing Calibration 
Verification/Instrument Performance 
Check Sample (IC/CC/CCV/IPC) 

  Variable N 

Discussion Draft – Do Not Cite or Quote 52 June 3, 2002 



951 TABLE A-3. QC SAMPLES THAT CONTRIBUTE TO DETERMINING ACCURACY (CONTAMINATION SUBSET) 

952

953


954


955


956

957

958

959

960

961


962

963 Note: SDB = sample delivery group. Other abbreviations are defined in table. | 

QC Measurement 
Sampling 

Equipment 
Sample 

Container Preservation 
Env. 

Media Transport 
Storage 
at Lab 

Preparation 
Reagents 

Preparation 
Equipment 

Analysis 
Reagents 

Analysis 
Equipment Frequency 

Additional 
Cost? 

Equipment Blank (EB)          1 per day 
per type of 

sample 
equip. 

Y 

Volatile Trip Blank (TB)         1 per cooler 
of VOA 

Y 

Bottle Blank (BB)      1 per lot of 
bottles 

Y 

Storage Blank (SB)      1 per SDG Y 

Method Blank/Reagent Blank 
(MB/RB) 

    1 per batch 
(5%) 

N 

Instrument Blank (IB)   As needed N 

Shipping Container Temperature 
Blank 

. 1 per cooler N 
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964| TABLE A-4. QC SAMPLES THAT CONTRIBUTE TO DETERMINING METHOD SENSITIVITY 

965

966

967


968

969 a Not run for ICP.


QC Measurement 
Preparation 

Reagents 
Preparation 
Equipment 

Analysis 
Reagents 

Analysis 
Equipment Frequency Additional Cost? 

Laboratory-Fortified Blank (LFB) at Quantitation Limit     1 per sample delivery group (SDG) Y 

Method Detection Limit (MDL) Study     Annual N 

Initial Calibration Low Standard at Quantitation Limita   Whenever calibration is performed N 
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970 APPENDIX B 

971 ACRONYMS AND DEFINITIONS 
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973 Acronyms 

974 ANSI/ASQC American National Standards Institute/American Society for Quality Control

975 CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

976 DoD Department of Defense

977 DOE Department of Energy

978 DQI Data quality indicator

979 EPA Environmental Protection Agency

980 FS Feasibility study

981 HRS Hazard Ranking System

982 MQOs Measurement quality objectives

983 IDQTF Intergovernmental Data Quality Task Force

984 NPL National priorities list

985 NTC Non-time-critical

986 O&M Operation and maintenance

987 PA Preliminary assessment

988 PQOs Project quality objectives

989 PT Proficiency test

990 QA Quality assurance

991 QAPP Quality Assurance Project Plan

992 QC Quality control

993 RI Remedial investigation

994 ROD Record of Decision

995 SI Site investigation

996 SOPs Standard operating procedures

997 SPP Systematic planning process

998 UFP Uniform Federal Policy
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999 Definitions 

1000 Accuracy.  The degree of agreement between an observed value and an accepted reference value. 
1001 Accuracy includes a combination of random error (precision) and systematic error (bias), 
1002 components which are due to sampling and analytical operations. Examples of QC measures for 
1003 accuracy include PT samples, matrix spikes, laboratory control samples (LCSs), and equipment 
1004 blanks. 

1005 Analytical replicates (AR).  Injecting multiple aliquots of the same sample extract or conducting 
1006 multiple measurements on the same sample using the same analytical system to evaluate analytical 
1007 precision. 

1008 Audit.  A systematic and independent examination to determine whether quality activities and 
1009 related results comply with planned arrangements and whether these arrangements are implemented 
1010 effectively and are suitable to achieve objectives. 

1011 Blank.  A sample subjected to the usual analytical or measurement process to establish a zero 
1012 baseline or background value. A sample that is intended to contain none of the analytes of interest. 
1013 A blank is used to detect contamination during sample handling, preparation, and/or analysis. 

1014 Bottle blank (BB).  Sample designed to evaluate contamination introduced from the sample 
1015 container(s) in a particular lot. 

1016 Comparability.  The degree to which different methods, data sets, and/or decisions agree or can be 
1017 represented as similar. Comparability describes the confidence that two data sets can contribute to 
1018 a common analysis and interpolation. 

1019 Confirmatory analysis. The process of generating sufficient evidence to ensure that a result for 
1020 a specific sample is valid. Analytes must be identified correctly in order to be quantified. The 
1021 identity and quantity of residues should be confirmed. Analytical methods which lack specificity 
1022 demand confirmation. This confirmation should be accomplished through an accompanying method 
1023 with greater specificity. 

1024 Continuing calibration verification (CCV).  The verification of the initial calibration that is 
1025 required at periodic intervals during the course of an analytical shift.  Continuing calibration 
1026 verification applies to both external standard and internal standard calibration techniques, as well 
1027 as to linear and nonlinear calibration models. 

1028 Contracting entity. Any organization or individual contracting to furnish services or items or to 
1029 perform work. 

1030 Cooler temperature indicator.  A device that monitors the temperature inside the sample cooler. 
1031 Examples may include a continuously recording thermostat, a temperature strip that notes when a 
1032 maximum temperature has been exceeded, or a shipping container temperature blank. 
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1033 Data deliverable.  Reports of analytical results from the laboratory. There are three levels of data 
1034 deliverables, from most limited to most complete: (1) tabulated sample results; (2) tabulated sample 
1035 results with QC results; and (3) tabulated sample results, QC results, and raw data printouts. 

1036 Data quality indicators.  The quantitative statistics and qualitative descriptors that are used to 
1037 interpret the degree of acceptability or utility of data to the user. The principal data quality indicators 
1038 are precision, accuracy, representativeness, comparability, completeness, and sensitivity. 

1039 Data quality objectives (DQOs).  Qualitative and quantitative statements derived from the DQO 
1040 Process that clarify study objectives, define the appropriate type of data, and specify tolerable levels 
1041 of potential decision errors. DQOs will be used as the basis for establishing the quality and quantity 
1042 of data needed to support decisions. 

1043 Data review.  The process of examining and/or evaluating data to varying levels of detail and 
1044 specificity by a variety of personnel who have different responsibilities within the data management 
1045 process. It includes, but is not limited to, data verification, data validation, and data usability 
1046 assessment. 

1047 Data usability assessment. The adequacy of data based upon the results of data validation and 
1048 verification for the decisions being made. In the usability step, one should assess whether the 
1049 process execution and resulting data meets quality objectives based on criteria established in the 
1050 QAPP. 

1051 Definitive data.  Analytical data of known quality, concentration, and level of uncertainty. The 
1052 levels of quality and uncertainty of the analytical data are consistent with the requirements for the 
1053 decision to be made. Suitable for final decision-making. 

1054 Equipment blank (EB).  A sample of water free of measurable contaminants poured over or 
1055 through decontaminated field sampling equipment that is considered ready to collect or process an 
1056 additional sample. The purpose of this blank is to assess the adequacy of the decontamination 
1057 process. Also called rinse blank or rinsate blank. 

1058 Field blank.  A blank used to provide information about contaminants that may be introduced 
1059 during sample collection, storage, and transport. A clean sample, carried to the sampling site, 
1060 exposed to sampling conditions, returned to the laboratory, and treated as an environmental sample. 

1061 Field duplicate, co-located.  Two or more separate portions collected from side-by-side locations 
1062 at the same point in time and space so as to be considered identical. These separate samples are said 
1063 to represent the same population and are carried through all steps of the sampling and analytical 
1064 procedures in an identical manner. These samples are used to assess precision of the total method, 
1065 including sampling, analysis, and site heterogeneity. This definition does not include a subsample 
1066 field duplicate, which is one sample that is homogenized and then split into two or more portions. 

1067 Field duplicate, subsample. Similar to a split sample except the same laboratory analyzes both 
1068 samples.  The sample is homogenized before being divided into two or more portions. These 
1069 samples do not assess site heterogeneity, only specific sample point heterogeneity. 
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1070 Field measurements.  Those activities associated with performing analyses or measurement in the 
1071 field. They include in-situ testing (e.g., with a temperature probe), on-site analyses (e.g., turbidity 
1072 readings), and field trailer/mobile lab analyses. 

1073 Field sampling. The set of procedures associated with the collection of environmental samples. 

1074 Holding time.  The period of time a sample may be stored prior to its required analysis. While 
1075 exceeding the holding time does not necessarily negate the veracity of analytical results, it causes 
1076 the qualifying or “flagging” of any data not meeting all of the specified acceptance criteria. 

1077 Initial calibration (IC). Analysis of analytical standards at different concentrations that is used to 
1078 define the linearity and dynamic range of the response of the analytical detector or method. 

1079 Initial calibration low standard. Calibration standard whose concentration is at the lowest value 
1080 at which the analytical instrument is capable of producing acceptable qualitative and quantitative 
1081 data; the lowest part of the calibration curve (i.e., the quantitation limit). 

1082 Instrument blank (IB). An aliquot of analyte-free water or solvent processed through the 
1083 instrumental steps of the measurement process to determine the presence of carryover from the 
1084 previous analysis. Analysis does not include any sample preparation. 

1085 Internal standards (IS).  A standard added to a test portion of a sample in a known amount and 
1086 carried through the entire determination procedure as a reference for calibrating and controlling the 
1087 precision and bias of the applied analytical method. 

1088 Laboratory control sample (LCS). A sample of known composition prepared using reagent-free 
1089 water or an inert solid that is spiked with analytes of interest at the midpoint of the calibration curve 
1090 or at the level of concern. It is analyzed using the same sample preparation, reagents, and analytical 
1091 methods employed for regular samples. 

1092 Laboratory duplicates (LD). Two or more representative portions taken from one homogeneous 
1093 sample by the laboratory and analyzed in the same laboratory. Laboratory duplicate samples are 
1094 quality control samples that are used to assess intralaboratory preparatory and analytical precision. 

1095 Laboratory fortified blank (LFB).  A low-level LCS sample (e.g., at the quantitation limit) used 
1096 to evaluate laboratory preparatory and analytical sensitivity and bias for specific compounds. 

1097 Matrix spike (MS).  A sample prepared by adding a known concentration of a target analyte to an 
1098 aliquot of a specific homogenized environmental sample for which an independent estimate of the 
1099 target analyte concentration is available. The matrix spike is accompanied by an independent 
1100 analysis of the unspiked aliquot of the environmental sample. For organics, the matrix spike is run 
1101 in conjunction with a matrix spike duplicate. Spiked samples are used to determine the effect of the 
1102 matrix on a method’s recovery efficiency. 

1103 Matrix spike duplicate (MSD).  A homogeneous sample used to determine the precision of the 
1104 intralaboratory analytical process for specific analytes (organics only) in a sample matrix. Sample 
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1105 is prepared simultaneously as a split with the matrix spike sample, as each is spiked with identical, 
1106 known concentrations of targeted analyte(s). 

1107 Measurement Quality Objectives.  Specified acceptance criteria used in a sampling and analysis 
1108 plan and designed to produce the type, quality, and quantity of data that can be used to support site 
1109 decision-making. 

1110 Method blank (MB).  A sample of a matrix similar to the batch of associated samples (when 
1111 available) in which no target analytes or interferences are present at concentrations that impact the 
1112 analytical results. It is processed simultaneously with samples of similar matrix and under the same 
1113 conditions as the samples. 

1114 Method detection limit (MDL) studies.  A statistical determination that defines the minimum 
1115 concentration of a substance that can be measured and reported with 99% confidence that the analyte 
1116 concentration is greater than zero. 

1117 Oversight.  The oversight process involves independent (outside of work process) internal and 
1118 external assessment of the quality system and projects for conformance with requirements, 
1119 effectiveness of requirements in maintaining quality, and taking (or ensuring or effecting) 
1120 appropriate corrective action. 

1121 Positive control sample.  A prepared standard which undergoes an analytical procedure at a 
1122 specified frequency for the purpose of providing comparison with an unknown sample based on 
1123 specified criteria, thereby monitoring recovery to assure that a test and/or its components are 
1124 working properly and producing correct or expected results. 

1125 Precision.  The degree to which a set of observations or measurements of the same property, 
1126 obtained under similar conditions, conform to themselves. Precision is usually expressed as standard 
1127 deviation, variance, or range, in either absolute or relative terms. (NELAC) Examples of QC 
1128 measures for precision include field duplicates, laboratory duplicates, matrix spike duplicates, 
1129 analytical replicates, and internal standards. 

1130 Proficiency testing (PT) sample (sometimes called a performance evaluation (PE) sample). A 
1131 sample, the composition of which is unknown to the laboratory or analyst, which is provided to that 
1132 analyst or laboratory to assess capability to produce results within acceptable criteria. PT samples 
1133 can fall into three categories: (1) prequalification, conducted prior to a laboratory beginning project 
1134 work, to establish initial proficiency; (2) periodic (e.g., quarterly, monthly, or episodic) to establish 
1135 ongoing laboratory proficiency; and (3) batch-specific, which is conducted simultaneously with 
1136 analysis of a sample batch. 

1137 PT sample, ampulated.  A PT sample that is received as a concentrate and must be diluted to 
1138 volume before being treated as an analytical sample. It can only be single blind. 

1139 PT sample, full volume.  A PT sample that is received by the laboratory ready to be treated as an 
1140 analytical sample. It does not require dilution, therefore can be single or double blind. 
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1141 PT sample, site-specific.  A PT sample created using well-characterized contaminated media that 
1142 is treated as an analytical sample by the laboratory to test its capabilities. 

1143 Project quality objectives (PQOs).  Qualitative and quantitative statements derived from a 
1144 Systematic Planning Process (e.g., the DQO Process defined in EPA QA/G-4) that clarify project 
1145 objectives, define the appropriate type of data, and specify tolerable levels of potential decision 
1146 errors. PQOs will be used as the basis for establishing the quality and quantity of data needed to 
1147 support decisions. 

1148 Quality assurance.  An integrated system of management activities involving planning, 
1149 implementation, assessment, reporting, and quality improvement to ensure that a process, item, or 
1150 service is of the type and quality needed and expected by the client. 

1151 Quality assurance project plan (QAPP).  A formal document describing in comprehensive detail 
1152 the necessary quality assurance, quality control, and other technical activities that must be 
1153 implemented to ensure that the results of the work performed will satisfy the stated performance 
1154 criteria. 

1155 Quality control.  The overall system of technical activities that measure the attributes and 
1156 performance of a process, item, or service against defined standards to verify that they meet the 
1157 stated requirements established by the customer; operational techniques and activities that are used 
1158 to fulfill requirements for quality. The system of activities and checks used to ensure that 
1159 measurement systems are maintained within prescribed limits, providing protection against “out of 
1160 control” conditions and ensuring the results are of acceptable quality. 

1161 Quality system.  A structured and documented management system describing the policies, 
1162 objectives, principles, organizational authority, responsibilities, accountability, and implementation 
1163 plan of an organization for ensuring quality in its work processes, products (items), and services. 
1164 The quality system provides the framework for planning, implementing, and assessing work 
1165 performed by the organization and for carrying out the required QA and QC. 

1166 Readiness review.  A systematic, documented review of the readiness for the startup or continued 
1167 use of a facility, process, or activity. Readiness reviews are typically conducted before proceeding 
1168 beyond project milestones and prior to initiation of a major phase of work. A meeting with the 
1169 project team that is held to review project expectations and to verify that all parties know their 
1170 responsibilities and are prepared with the necessary equipment. 

1171 Reagent blank (RB).  An aliquot of water free of measurable contaminants or solvent analyzed with 
1172 the analytical batch and containing all the reagents in the same volume as used in the processing of 
1173 the samples. The method blank goes through preparatory steps; the reagent blank does not. 

1174 Representativeness.  A measure of the degree to which data accurately and precisely represent a 
1175 characteristic of a population, a parameter variation at a sampling point, a process condition, or an 
1176 environmental condition. 
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1177 Requirement.  A formal statement of a need and the expected manner in which it is to be met. 
1178 Documented statements that specify activities that must be done. Mandated activities. 
1179 Requirements contained within an approved EPA Regional Policy document, Standard Operating 
1180 Procedure, Quality Management Plan, Federal Register, or other document. 

1181 Sampling and analysis validation.  Confirmation by examination and provision of objective 
1182 evidence that the particular requirements for a specific intended use are fulfilled. Data validation 
1183 is a sampling and analytical process evaluation that includes evaluating method, procedural, or 
1184 contractual compliance, and extends to criteria based upon the quality objectives developed in the 
1185 project QAPP. The purpose of data validation is to assess the performance associated with the 
1186 sampling and analysis to determine the quality of specified data. [Compliance with method, 
1187 procedural, and contractual requirements. Comparison to project quality criteria from the QAPP.] 

1188 Sampling and analysis verification.  Confirmation by examination and provision of objective 
1189 evidence that the specified requirements (sampling and analytical) have been completed. 
1190 [Completeness check.] 

1191 Screening data. Analytical data of known quality, concentration, and level of uncertainty. The 
1192 levels of quality and uncertainty of the analytical data are consistent with the requirements for the 
1193 decision to be made. Screening data are of sufficient quality to support an intermediate or 
1194 preliminary decision but must eventually be supported by definitive data before a project is 
1195 complete. 

1196 Secondary data.  Pre-existing or acquired information. May include aerial photographs or data 
1197 generated for or by external, independent parties, which are then transmitted to the current user. 
1198 Secondary data are commonly used during the preliminary assessment stage of the CERCLA 
1199 process. 

1200 Sensitivity.  The capability of a test method or instrument to discriminate between measurement 
1201 responses representing different levels (e.g., concentrations) of a variable of interest. Examples of 
1202 QC measures for determining the sensitivity include laboratory-fortified blanks, a method detection 
1203 limit study, and initial calibration low standards at the quantitation limit. 

1204 Shipping container temperature blank.  A container of water designed to evaluate whether or not 
1205 samples were adequately cooled during sample shipment. 

1206 Split sample.  Two or more representative portions taken from one sample in the field or laboratory, 
1207 analyzed by at least two different laboratories. Prior to splitting, a sample is mixed (except volatiles) 
1208 to minimize sample heterogeneity. These are quality control samples used to assess precision, 
1209 variability, and data comparability between different laboratories. (Should be used when 
1210 accompanied by a PT sample.) 

1211 Stakeholders.  Individuals or groups of individuals with a strong interest in the Agency’s work and 
1212 policies. This includes “affected parties” (individuals or groups directly affected by EPA policies 
1213 or decisions). 
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1214 Standard Operating Procedures (SOPs).  A written document that details the method for an 
1215 operation, analysis, or action with thoroughly prescribed techniques and steps and that is officially 
1216 approved as the method for performing certain routine or repetitive tasks. 

1217 Storage blank (SB).  Sample composed of water free of measurable contaminants that is stored with 
1218 a sample set in the same kind of sample container beginning upon receipt of sample shipment at the 
1219 laboratory. Analyzed at the end of the sample storage period to assess cross-contamination 
1220 occurring during sample storage. Typically analyzed only for volatile organic compounds. 

1221 Surrogate spike (SS).  A pure substance with properties that mimic the analyte of interest (organics 
1222 only). Surrogates are brominated, fluorinated, or isotopically labeled compounds unlikely to be 
1223 found in environmental samples and added to samples to evaluate analytical efficiency by measuring 
1224 recovery. 

1225 Systematic planning process (SPP).  A planning approach for environmental data operations that 
1226 is based upon two primary elements:  (1) the scientific method and (2) a commonsense, graded 
1227 approach to ensure that the level of detail in planning is commensurate with the importance and 
1228 intended use of the work and the available resources. 

1229 Usability assessment. See Data usability assessment. 

1230 Validation. See Sampling and analysis validation. 

1231 Verification. See Sampling and analysis verification. 

1232 Volatile organic compound (VOA) trip blank.  A clean sample of water free of measurable 
1233 contaminants that is taken to the sampling site and transported to the laboratory for analysis without 
1234 having been exposed to sampling procedures. Analyzed to assess the contamination introduced 
1235 during sample shipment. Typically analyzed only for volatile organic compounds. 
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